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PREFACE. 



^ I ^HE fyftem given in this work extends beyond that 

-^ commonly received, in feveral diredions. A brief 

ftatement of what is now fubmitted for adoption into 

the theory of inference will be the matter of this preface. 

In the form of the propofition, the copula is made as 
abftradl as the terms : or is confidered as obeying only 
thofe conditions which are neceflary to inference. 

Every name is treated in connedion with its contrary 
or contradiSlory name ; the diftindion between thefe words 
not being made, and others fupplied in confequence. 
Eight really feparable forms of predication are thus ob- 
tained, between any two names : the eight of the common 
fyftem amounting only to fix, when, as throughout my 
work, the two forms of a convertible propofition are 
confidered as identical. 

The complex propofition is introduced, confifting in 
the coexiftence of two fimple ones. The theory of the 
fyllogifm of complex propofitions is made to precede 
that of the fimple or ordinary fyllogifm ; which laft is 
deduced from it. I have only ufed the word complex^ 
hccB,u{c Jimple was already appropriated (fee page 85). 
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By the introduftion of contraries, the number of valid 
fyUogiftic forms is increafed to thirty-two, conneded to- 
gether by many rules of relation, but all fhewn to contain, 
each with reference to its own difpofition of names and 
contraries, only one form of inference. 

The diftinftion of figure is avoided from the beginning 
by introducing into every propofition an order of refer- 
ence to its terms. 

A fimple notation, which includes the common one, 
gives the means of reprefenting every fyllogifm by three 
letters, each accented above or below. By infpedion of 
one of thefe fymbols it is feen immediately, i. What 
fyllogifm is reprefented, 2. Whether it be valid or in- 
valid, 3. How it is at once to be written down, 4. What 
axiom the inference contains, or what is the ad of the 
mind when it makes that inference (chapter XIV). 

A fubordinate notation is ufed (page 60) in abbrevia- 
tion of the propofition at length. 

Compound names are confidered, both when the com- 
pofition is conjunftive, and when it is disjunftive. Diftinft 
notation and rules of transformation are given, and the 
compound fyUogifms are treated as reducible to ordinary 
ones, by invention of compound names. 

The theory of the numerical fyllogifm is inveftigated, 
in which, upon the hypothefis of numerical quantity in 
both terms of every propofition, a numerical inference 
is made. 

But, when the numerical relations of the feveral terms 
are fully known, all that is unufual in the quantity of the 
predicate is fhown to be either fuperfluous, or elfe, as I 
have called it, fpurious. 
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The old dodtrine of modals is made to give place to 
the numerical theory of probability. Many will objed 
to this theory as extralogical. But I cannot fee on what 
definition, founded on real diftindion, the exclufion of it 
can be maintained. When I am told that logic confiders 
the validity of the inference, independently of the truth 
or falfehood of the matter, or fupplies the conditions 
under which the hypothetical truth of the matter of the 
premifes gives hypothetical truth to the matter of the 
conclufion, I fee a real definition, which propounds for 
confideration the forms and laws of inferential thought. 
But when it is further added that the only hypothetical 
truth fhall be abfolute truth, certain knowledge, I begin 
to fee arbitrary diftindion, wanting the reality of that 
which preceded. Without pretending that logic can take 
cognizance of the probability of any given matter, I 
cannot underftand why the ftudy of the efFed which 
partial belief of the premifes produces with refped to the 
conclufion, fliould be feparated from that of the confe- 
quences of fuppofing the former to be abfolutely true. 
Not however to difpute upon names, I mean that I 
fiiould maintain, againft thofe who would exclude the 
theory of probability from logic, that, call it by what 
name they like, it fliould accompany logic as a ftudy. 

I have, of courfe, been obliged to exprefs, in my own 
manner, my own convidions on points of mental philo- 
fophy. But any one will fee that, in all which I have 
propofed for adoption, it matters nothing whether my 
views of the phenomena of thought, or others, be made 
the bafis of the explanation. So far therefore, as I am 
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confidered as propofing forms of fyllogifm, &c. to the 
logician, and not giving inftrudtion to the ftudent of the 
fcience, the reader has nothing to do with my choice of 
the terms in which mental operations are fpoken of. 

In the appendix will be found fome remarks on the 
perfonal controverfy between Sir W. Hamilton of Edin- 
burgh and myfelf, of which I fuppofe the celebrity of my 
opponent, and the appearance of part of it in a journal 
fo widely circulated as the Athenaum^ has caufed many 
ftudents of logic to hear or read fomething. 

At the end of the contents of fome chapters in the 
following table, are a few additions and corredions, to 
which I requeft the reader's attention. 



A. De Morgan. 



Univerjity College^ London^ 
Oftober 14, 1847. 
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The articles entered in balic^ are thofe, the contents of which belong 
to the peculiar fyftem prefented in this work. 



CHAPTER L Firfi Notions (pages 1—25). 

Firft notion of Logic, i ; RedudUon of propofitions to iimple 
affirmation and negation, 2, 3 ; Diflindlion between negation and 
affirmation requiring a negative, 3 ; how two negatives make an 
affirmative, 4; propofitions, 4; their relations, contraries and contra- 
didlories, 5 ; Q^ntity of fubjeft and predicate, 6 ; Converfes, 7 ; 
fundamental notion of inference, 8 ; Material reprefentation, 8, 9 ; 
fyllogifm, 9 ; its elements, 9 ; fyUogiTms of diffiirent kinds of conclu- 
fion, 10, II, 12 ; collection of refults, 12 ; rules of fyllpgifni, 13, 14; 
weakened conclufions and ftrengthened premijes^ 1 5 ; the figures, 1 6, 
17, 18; colleilion of effentially different fyllogifms, 18, 19 ; examples, 
19, 20; a fortiori fyllogifm, 20, 21, 22 ; hypothetical fyllogifm, 22, 
23 ; demonllration, direft and indirect, 23, 24; converfion of a di- 
lemma, 25. 

♦^* This chapter may be omitted by thofe who have fome know- 
ledge of the ordinary definitions and phrafeolog^ of logic. It is ftri6lly 
confined to the Ariftotelian forms and iyllogifms, and is the reprint of 
a tra£l publifhed in 1839, under the title of 'Firft Notions or Logic 
(preparatory to the ftudy of Geometry)' : the only alterations are ; — 
the change of phrafeology, as altering * fome X is Y' into * fome Xs 
are Ys/ &c. ; the correSion of a faulty demonftration ;. and a few 
omillions, particularly of fome infufficient remarks on the probability 
of arguments. 

CHAPTER II. — On Ohje^SjIdeas^and Names {pzgcs 26 — 46). 

Definition of Logic, 26 ; our pofition with refpeft to mind, 26, 
27 ; Doubt on the uniformity ofprotefs in all minds ^ 27 ; exiftence of 
things external to the perceiving mind, 28, 29 ; fubjeft and objeft, 
ideal and objedtive, 29, 30 ; idea the fole knowledge, 30 ; objedl, 
why then introduced, 30 ; extent of its meaning, 30, 31 ; abftraftion, 
qusdities, relations, 31, 32 ; innate ideas, 32 ; diftindlion of necefTary, 
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and not neceflary, 33, 34; names, 34; afTumption of their corre£l 
ufe a poftulate, 35 ; frequent vaguenefs of names, 35 ; the tendency 
^of fcience to corredl it, 35 ; definition, nominal and real, 36 ; the latter 
purely objedUve, 36; reference of every name to every idea or objeS^ 
either as direSl or contrary (i. c. contradiSorf)^ 37 ; the univerfe of a 
propofitiont limitation of toe term univerfe, 37, 38 ; Notation for con- 
traries, 3 8 ; remarks on the manner in which language fiirnifhes con- 
traries, 38, 39 ; converfion of particular into univerfal by invention of 
fpeciesy 39 ; the diftinSion of A, E,I, O, not more than an accident of 
language in any particular cafe, 40; the introduction of a limited uni- 
verfe gives pofitive meaning to contraries originally defined by negation, 
40, 41 ; inference 41, 42 ; qualities, how ufed in the forms of Logic, 
42 ; formal Logic deals with names only, 42, 43 ; conclufion, ideal 
and objedUve, remarks on the diftin£Uon of, 43, 44; AfTertions 
fometimes made on the ftudy of neceflary confequences, 44, 45 ; vir- 
tual inclufion of the neceflary confequence in the premifes, remark 
on, 45 ; Humble pofition of the logic treated in this work, 46. 

CHAPTER \\\.—0n the ahjiraa Form of the Propofition 
(pages 46—54). 

Separation of logic from metaphyfics, 46, 47 ; particularly neccf- 
fary as to the import of the propofition, 47 ; Ufiial mode of repre- 
fenting abflra£l terms, 47 ; the term may be nominal, ideal, or objec- 
tive, 47 ; objeSion to quantitative expreffions, as diftinguijhed from 
quantuplicitative, 48 ; obyeSion to the notion of cumulation as an ade- 
quate reprefentation of combination, 48, 49 ; Various meanings of the 
copula is, 49 ; AbftraSion of the logical charaSers of the word by 
right of which all thofe meanings are proper for all inference, 50, 51 ; 
meanings which only fatisfy fome charaSeriftics may be adapted to 
fome inferences, 51, k^%\ pojjibility of new meanings, ^z\ inadmif- 
fibility of fome cxifting meanings, 52, 53 ; fome cafes in which the 
meanings may be jbifted, 53, 54. 

CHAPTER VJ.—On Propofitions (pages 54—76). 

Formal ufe of names, 54; propofition defined, 54; Limited uni- 
verfe introduced, 55 ; Exprejfed ftipulation that no name ufed fills 
this univerfe^ 55 ; diftinBion of fimple and complex propofition, 56 ; 
fign, affirmative and negative, 56; relative quantity, univerfal and 
particular, 56 ; Only relative quantity or ratio, definite in univerfals, 
57 ; fubjeft and predicate, 57 ; predicate always quantified by pofition, 
57 ; Diftindion to be taken as to this quantification, 57 ; definite and 
indefinite, ideal poffibility of perfe3 definitenefs throughout, 58 ; order, 
58; convertibles and inconvertibles, 58, 59; remark on the alter- 
natives of logic, 59 ; ufual diflindUon of contrary and contradictory, 
not made in this work, 60 ; fubcontrary and fuper contrary propofitions, 
60 ; ftandard order of reference, which, as to clafftfication, renders 
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figure unnecejfarjj 60 ; A, E, I, O, and their contranominals^ 60 ; 
tbefe and their contranominals denoted by the fub-fymbols and fuper- 

fymboh A|, E,, I,, 0|, A', E', l\ 0\ 60 ; Meanings of X)y, X.Y, 
yCY,4auiX:Y, 60 ; The eight ft andard forms y reduBion of all others 
to tbemi and refrefentatiott by inftaiuis^ 61; new term, contranominal, 
and expreffion by means of it, 6z ; meaning of the new forms ofajfer- 
tion, E' and I', 62 ; reprefentations of the eight forms, 62 ; ^anti- 
ties of the direS and contrary terms, 6^ ; Table of relations of inclufion, 
lie, 63 ; Concomitants, 61 ; ReduSion of the forms to one another, 
by the orders of reference, XY, Xy, xy, xY, 63, 64; Inveftigation 
of equivalences obtained by change of one or more of the four, fub- 

je8, predicate, copula, and order, 64, 65 ; ftrengthened and weak- 
ened forms, 65 ; complex propofitions, 65 ; P, the complex particular, 
66; D, the iaentical, dd ; Di, the fubidentical, D', the fuperidentical, 
C, the contrary, C|, the fubcontrary, C, the fupercontrary, 67 ; fub 
and fuper affirmation and negation, 68 ; Table of relations between 
the Jim pie and complex, 69 ; Table of connexion offimple and complex 
propofitions by change of terms and orders, 70 ; Laws of this table, 
70; Continuous interchange of complex relation, 70, 71, 72; its 
laws, 72; necejfary, fujfficient, a dually pojjible, contingent, and their 
contraries ; laws of connexion of thefe relations with the fimple and 
complex forms, 72, j^, 74; nomenclature in conjuntlion with, or 
amendment of, that of fubafiirmative, tffr., 75 ; ftatement of the evi- 
dent laws to which all fyllogifm might be reduced, 75, 76. 

Additions and corrections^ Page 56, line 7, infert except only 
one which confifts of four fimple propofitions. Page 62, line 23; 
Say X and Y are not complements (inftead of contraries) that is, 
do not together either fill, or more than fill, the univerfe. Page 
72, lines 4 and 3, from the bottom; The oppofitions are incorreft. 
It ought to be cannot do without and cannot fail with : muft precede, 
and muft follow. The reader may eafily identify the eight forms of 
predication as having X for fubjed, Y for predicate, with the copulae, 
cannot be without, can be without, cannot be with, can be with, 
cannot fail without, can fail without, cannot fail with, can fail with. 

CHAPTER v.— Ow the Sylloglfm (pages 76—106). 

Definition of fyllogifm, premifes, middle term, concluding terms, ^6 ; 
Diftin£lion offimple and complex fyllogifm, 76 ; Reafons for beginning 
with the latter, jG, jy ', The common a fortiori fyllogifm is com- 
plex, 76; Diftinilion of fundamental and ftrengthened fyllogifm, jj ; 
Standard order of reference, the fubftitute for figure, 'jj ; The forms 
of the complex affirmatory and negatory fyllogifm, in fymbols and in 
language, 78 ; /// limiting forms, 79 ; /// rules, 79 ; the demonft ration 
of the affirmatory forms, by help of a diagram, 79, 80; their a for- 
tiori character, 81 ; the demonftration of the negatory forms, 81, 82 ; 
reduffion of all the forms of each kind to any oncy and rules, 82, 83, 
84 ; Complex forms in which P enters, 84, 85 ; doubt on the goodnefs 
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of the terms fimple and ccmpiex, 85 ; Denial of the Jimplidty of the 
fimple propofition, 85, 86; Are not disjunSive and conjunSive the 
proper words ^ 86 ; The denial of a conclufion, coupled with one of 
the premifes, denies the other, 86 ; The fimple fyllogiina« 86 ; De- 
monibation that a particular cannot lead to a ixnlverfal, and that two 
particttlars arc mconclufive, by help of the complex fyllogifm, 86, 87 ; 
Opponent fyllogifms, 87, 88 ; Rules for the fymbols of opponent 
fyllogifmsy 87, 88 ; Of fundamental fyllogifms, there muft be 
twice as many particular as univerfaly 88; DeduSion of the fun- 
damental fimple fyllogijmst eight univerfaly and fixteen particular ^ 
from the eight affirmatory complex fyllogifmsy 88, 89 ; DeduSion of 
the eight ft rengthened fyllogifms from the limiting forms of the affirma- 
tory complex ones y 90, 9 1 ; Connexion of the two modes offtrengthening a 
premife^ 90, 91 ; The conclufion is-never ftrengthened by ftrengthening 
the middle term, nor only weakened by weakening it, 9 1 ; Table of 
connexion of the ftrengthened fyllogifms with the reft, 91 ; deduSion 
of the ftrengthened fyllogifms from the negatory complex ones, and 
difmiffal of the latter as of no more logical effeS than the former, 92 ; 
DireS rule of notation, applying to fyllogifms which begin and conclude 
with like quantity, 92 ; Inverfe rule of notation, [N.B- the word 
inverfe fhould have been eontrary"] applying to fyllogifms which begin 
and conclude with unlike quantity, 93 ; Rules for all the retained fyllo- 
gifms, 93 ; Sub-rules for the particular fyllogifms [they would have 
done as remarks, but are needlefs as rules] 94 ; Remarks, partly reca- 
pitulatory, 94, 95, 96; In all fundamental fyllogifms, the middle 
term is univerfal in one premife, and particular in the other, 95 ; dif- 
tinSlion thence arifing, 95 ; rule for conneBing the fyllogifms which 
are formed by interchanging the concluding terms, 96; converfion of a 
particular into a univerfal, 96 ; diftinBion of the particular quantity 
in a conclufion into intrinfic and extrinfic, 97 ; the quantity of one 
term always intrinfic, and hence the fyllogifm can always be made uni- 
verfal, 97 ; Nominal mode of notation for, and reprefentation of, a 
fundamental fyllogifm, 98 ; connexion of the nominal fyftem with the 
former (or proponent) fy ft em, 99 ; mode of deriving concomitants and 
weakened form 5 ^ 1 00 ; more abftraSl mode of reprefentation derived 
from the nominal, 100; nominal fyftem of ftrengthened fyllogifms, 
loi ; mixed complex fyllogifm, 101; opponent forms, 102; verbal 
defcription of the fimple fyllogifm, 103 ; new view of the fyllogifm, in 
which all is referred to the middle term, 104; rules thence derived, 
105 ; compound names, and expulfion of quantity by reference of the 
propofition to pojfibility or impojfibility of a compound name, 105 ; 
fyftem of fyllogifm thence arifing, 106. 

Additions and correHions, — Page 79, in the firft diagram, for 
DiD|D, read DiDiDa ; page 88, line 23, inftead ofh^ the other two 
for its opponents, read has its opponents in the fet ; page 90, line 4, 
from the bottom, for premifs read premife : the firft fpelling has been 
common enough, but it feems. flrange that the cognate words promife, 
furmife, demife, &c. fhould not have diflated the fecond. Page 96 ; 
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The inverted forms of the (Irengthened fyllogifms are omitted : of 
thcfe, four are their own inverfions, namely, AiAT, A'A Ii, E'E'Ii, 
and EiEiI* : of the remainder, A|E'0' and E'A'Oi are inverfions ; 
and alfo A'E|0| and EiAiO'. Page lOo, line 12, from the bottom ; 
for — 01 1 read — 01 1), the firft time it occurs^ Page loi : Read 
the fymbols of the ftrengthened fyllogifms fo as to begin from the 
middJe in both premifes: thus, Xyzl is y)X+y)zz=Xz, Page 101. 
I might have faid a word or two on the cafe in which a complex 
particular is combined with a univerfal ; to form the refults will be an 
cafy exercife for the reader. Page 102, line J, from the bottom, for 
IjA'Ii read IiA|T|. 

CHAPTER VL— 0« the Sylhgifm (pages 107—126). 

Remarks conne^d with theexiflence of the terms, 107, 108, 109, 
110, III, 112, 113. The conclufion not fepar able from the premifes 
except as to truth , 107, 108; conditions, and conditional fyllogifm, 
109; incompletenefs of reduction of conditional to categorical, 109, 
110; univerfe of propojitions, 1 10 ; exiftence of the terms of a pro- 
pojition. III; /// affumption in fyllogifm, particularly as to the middle 
term, 112, 113; poftulate more extenfive than the didlum de omni et 
nullo, involved as well in the formation of premifes as in fyllogifm, 
114, 115; Invention of names, 115; notation for conjun^ive and 
disjunBive names, 115, 116; exprejjion of complex relations and their 
contraries, 116; copulative and disjundlive fyllogifms and dilemma, 
117; Conjunctive poftulate, 117; deduSlion of other evident propoji- 
tions from it, 118, 119; The colle^ive and, as conjunctive, oppojed 
to the disjunctives and and or diftributively ufed in univerfals, and or 
disjunctive (in the common fenfe) in particulars, 119; Disjunctives 
may be rejected from univerfals, and conjunctives from particulars, 119; 
Tranfpojitionr introduction of and rules for, 120 ; Table of the tranf- 
pofed forms of A and E with compound names, 121 ; Examples of dif- 
jundlive fyllogifms, dilemmas, &c. treated by the above method, 122, 
123, 124; Sorites, 124; Extended rules for the formation of the 
various elates of Sorites, 125, 126. 

Additions and corrections. Page 121, line 8, from the bottom. 
For [x,y][p,q])u r^^7^ [X,Y][p,q])u. 

CHAPTER Vn.— 0« the Arijiotelian Sylhgifm (127— 141). 

Limitations impofed either by Ariftotle or his followers, 127; 
Didum de omni et nullo, 127 ; defe8 of this, 128; exclufion of 
contraries, 128 ; Standard forms, 129; Major and minor terms, and 
diftin£lion of figure, 129 ; Seledion of the Ariftotelian fyllogifms /r^?/?!? 
among thofeofthis work, 130 131 ; Symbolic words, and meaning of 
their letters, 131; Redudlion to the firft figure, 131, 132 ; Old form of 
the fourth figure, 132, 133; Suggeftion as to two figures fubdivided, 
133; Pofliblc ufc of the diftindlion of figure, 133, 134 ; Colledion of 
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the figures in detail, 13 4, 135, 136; Aldrich's verfes on the rules j 
136; Explanation of thefe rules, andfubftitutesfor the fy ft em in xobicb 
contraries are allow edy 137, 138, 139; Method of determining what 
terms are taken direS from tbepremifesy and what eontraritoife, 140 ; 
Reafonfor the duplication rftbefyftem of chapter V.^ 1 40, 141. 

CHAPTER VIII.— 0« the numerically definite Syllogifm (pages 
141 — 170). 

Reafonfor its introduSlion 9 141 ; definition of numerical definitenefsy 
141, 142; diftinSion between it and perfeS definitenefs, 142, 143 ; 
Notation for the fimple numerical propofitiony 144; Forms of inference 
when only the dire it middle term is numerically definite ^ 145, 146; 
Canon of the middle term^ 1 45 ; Double inference in the cafe of one 
premife negative ^ 145, 146 ; This' double inference is true in the Arif 
totelian fyllogifm fiokardo, 146; Application of the phrafeology of 
complex names to the relations of propofitions, 146, 147, 148, 149; 
Identical propofitions, 146, 147; Necejfary confequence^ 147; Reafons 
for rejeSing the ufual diftinBion of Contrary and Contradictory, and 
for introducing fubcontrary an dfuper contrary, 148 ; Remarks on a uni- 
ver/e of proportions 9 149; Abolition of the numerical quantification of 
the predicate, 150, 151; The cafes in which it appears either identical 
with tbofe in which it does not appear, or fpurious, 150, 151; numeri- 
cal forms of the ufual propofitions, 151; Modes of contradiSing the 
numerical forms, 152; Definition of fpurious propofitions : reafons for 
refufing their intro duff ion, and excluding them when they appear, 153, 
154; Note in defence of the word fpurious, 153; Spurious conclufions 
may refult from premife s not fpurious, 153, 154; Law of inference, 
154; Contranominal forms of numerical propofitions, partial, (which 
are fpurious) and complete, 155, 156; When one is impojpble, the 
other is fpurious, x^T \ Fundament al form of inference, x^"]; Of two 
contranominals, one is always partially fpurious, 158 ; deduSlion of the 
remaining forms from the fundamental one, 158, 1 59 ; Equations of 
connexion between the numerical quantities, 1 59 ; Enumeration of the 
ufefulfubdivifionsof the numerical bypotbefisy 160; Exhibition of the 
fixteen varieties of numerical fyllogiftic inference, 161 ; DeduBion of 
all the ordinary fyllogifms from them, 161, 162 ; Cafes in which de- 
finite particulars allow of inference by defcription with refpeS to the 
middle term, 163 ; Double choice in the mode ofexprejpng thefe fyllo- 
gifms, 163 ; Exceptional fyllogifms, afferted to be what are moft 
frequently meant when univerfals are ufed, 1 64 ; Formation of ab 
infirmiori fyllogifms, their connexion with the ordinary ones, 165 / For- 
mation of fyllogifms oftranfpofed quantity, 166 ; Enumeration of them, 
166, 167; Rules for their formation, 167, 168; Example of their 
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ELEMENTS OF LOGIC. 



CHAPTER I. 

Firft Notions. 

THE firft notion which a reader can form of Logic is by 
viewing it .as the examination of that part of reafbning 
which depends upon the manner in which inferences are formed, 
and the inveftigation of general maxims and rules for conftru£l- 
ing arguments, fb that the conclufion may contain no inaccuracy 
which was not previoufly aflerted in the premifes. It has fb far 
nothing to do with the truth of the fa£ls, opinions, or prefump- 
tions, from which an inference is derived ; but fimply takes care 
that the inference fhall certainly be true, if the premifes be true. 
Thus, when we fay that all men will die, and that all men are 
rational beings, and thence infer that fome rational beings will 
die, the logical truth of this fentence is the fame whether it be 
true or falfe that men are mortal and rational. This logical truth 
depends upon th^Jlru^fure of the fentence^TLni not upon the par- 
ticular matters fpoken of. Thus, 

Inftead of Write, 

All men will die. Every Y is X. 

All men are rational beings. Every Y is Z. 

Therefore fbme rational beings Therefore fome Zs are Xs. 
will die. 

The fecond of thefe is the fame propofition, logically confidered, 
as the firft ; the confequence in both is virtually contained in, 
and rightly inferred from, the premifes. Whether the premifes 
be true or fidfe, is not a queftion of logic, but of morals, philofb- 
phy, hiftory, or any other knowledge to which their fubjed- 

B 
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matter belongs : the queftion of logic is, does the conclufion 
certainly follow if the premifes be true ? 

Every adl of reafoning muft mainly confift in comparing to- 
gether different things, and either finding out, or recalling from 
previous knowledge, the points in which they refemble or differ 
from each other. That particular part of reafoning which is 
called inference^ confifts in the comparifon of feveral and different 
things with one and the fame other thing ; and afcertaining the 
refemblances, or differences, of the feveral things, by means of 
the points in which they refemble, or differ from, the thing with 
which all are compared. 

There muft then be fome propofitions already obtained before 
any inference can be draWn, All propofitions are either affer- 
tions or denials, and are thus divided into affirmative and negative. 
Thus, X is Y, and X is not Y, are the two forms to which 
all propofitions may be reduced. Thefe are, for our prefent 
purpofe, the moft fimple forms j though it will frequently hap- 
pen that much circumlocution is needed to reduce propofitions 
to them. Thus, fuppofe the following affertion, * If he fhould 
come to-morrow, he will probably ftay till Monday;* how is 
this to be reduced to the form X is Y ? There is evidently 
fomething fpoken of, fomething faid of it, and an affirmative 
connexion between them. Something, if it happen, that is, the 
happening of fomething, makes the happening of another fome- 
thing probable ; or is one of the things which render the hap- 
pening of the fecond thing probable. 

X is Y 

rr^x , ru- 1 fan event from which it may be 

The happening of his . . _ , . , i , "^ , 

. , , j» IS ^ inferred as probable that he 

arrival to-morrow J | will ftay tiU Monday. 

The forms of language will allow the manner of afferting to 
be varied in a great number of ways ; but the reduftion to the 
preceding form is always poffible. Thus, * fo he (aid ' is an affir- 
mation, reducible as follows : 



What you have juft 1 
faid (or whatever \ *s . 
elfe * fo ' refers to) ) 



the thing which 
he (aid. 
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By changing * is ' into * is not,' we make a negative propofi- 
tion ; but care muft always be taken to afcertain whether a 
propofition which appears negative be really fo. The principal 
danger is that of confounding a propofltion which is negative 
with another which is affirmative of fomething requiring a nega- 
tive to describe it. Thus, ' he refembles the man who was not 
in the room,' is affirmative, and muft not be confounded with 
' he does not refemble the man who was in the room.' Again, 
' if he fhould come to-morrow, it is probable he will not ftay till 
Monday,* does not meaa the fimple denial of the preceding pro- 
portion, but the affirmation of a direflly oppofite propofltion. 
It is, 

X is Y 

^, , . i- ,. 1 f an event from which it may be 

The happenmg of his .^ I inferred to be improbable that 
amval to-morrow, J [^ he will ftay till Monday : 

whereas the following, 

rp, , . f u- 1 [^^ event from which it may be 

. , ° [is«^/' inferred as probable that he 

arnval to-morrow, J | ^m ^^^ ^jn j^^^j^^^ 

would be exprefled thus : * If he fhould come to-morrow, that is 
no reafon why he fliould ftay till Monday.' 

Moreover, the negative words not, no, &c., have two kinds of 
meaning which muft be carefully diftinguiflied. Sometimes they 
deny, and nothing more : fometimes they are ufed to affirm the 
direft contrary. In cafes which offer but two alternatives, one 
of which is neceflary, thefe amount to the fame thing, fince the 
denial of one, and the affirmation of the other, are obvioufly 
equivalent propofitions. In many idioms of converfation, the 
negative implies affirmation of the contrary in cafes which offer 
not only alternatives, but degrees of alternatives. Thus, to the 
queftion, * Is he tall ?' the fimple anfwer, ' No,' moft frequently 
means that he is the contrary of tall, or confiderably under the 
average. But it muft be remembered, that, in all logical reafon- 
ing, the negation is fimply negation, and nothing more, never 
implying affirmation of the contrary. 

The common propofltion that two negatives make an affirm- 
ative, is true only upon the fuppofition that there are but two 
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poffible things, one of which is denied. Grant that a man muft 
be either able or unable to do a particular thing, and then not 
unable and able are the fame things. But if we fuppofe various 
degrees of performance, and therefore degrees of ability, it is 
falfe, in the common fenfe of the words, that two negatives make 
an affirmative. Thus, it would be erroneous to (ay, ^ John is 
able to tranflate Virgil, and Thomas is not unable ; therefore, 
what John can do Thomas can do,* for it is evident that the 
premifes mean that John is fo near to the beft fort of tranflation 
that an affirmation of his ability may be made, while Thomas is 
conftderably lower than John, but not (b near to abfolute defi- 
ciency that his ability may be altogether denied. It will generally 
be found that two negatives imply an affirmative of a weaker 
degree than the pofitive affirmation. 

Each of the propofitions, ' X is Y,' and ' X is not Y,' may 
be fubdivided into two fpecies: the univerfal^ in which every 
poffible cafe is included ; and the particular^ in which it is not 
meant to be aiTerted that the affirmation or negation is univeilal. 
The four fpecies of propofition are then as follows, each being 
marked with the letter by which writers on logic have alwajrs 
diftinguiihed it. 

A Univerfal Affirmative Every X is Y 

E Univerfal Negative No X is Y 

I Particular Affirmative Some Xs are Ys 

O Particular Negative Some Xs are not Ys 

In common converfation the affirmation of a part is meant to 
imply the denial of the remainder. Thus, by ^ fbme of the apples 
are ripe/ it is always intended to fignify that (bme are not ripe. 
This is not the cafe in logical language, but every propofition is 
intended to make its amount of affirmation or denial, and no 
more. When we fey, ' Some X is Y,' or, more^rammatically, ^^ 
' Some Xs are Ys,' we do not mean to imply that fome are not : 
this may or may not be. Again, the word (bme means, ^ one or 
more, poffibly all.' The following table will (hew the bearing 
of each propofition on the reft. 

Every Xis J^affirms Some Xs are Ys and denies \r^ ^ ^ 

I Some As are not Ys 
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N9XisY7&xxn&SomiXiarinotYi2iAAtm^g, v v- 

KSonu Xs are is 

Some Xs are Ys does not contradia[f '^'^J^ '' ^ -v 1 but denies No X is Y 

iSome Xs are not Ys) 

Some Xs are mt Ys docs not contradift j « Ji *^ > but denies £i^«7 Xis Y 

ContradiSfory propofitions are thofe in which one denies any 
thing that the other affirms ; contrary propofitions are thofe in 
which one denies every thing which the other affirms, or affirms 
every thing which the other denies. The following pair are 
contraries, 

Every X is Y and NoXisY 

and the following are contradi<%ories, 

Every X is Y to Some Xs are not Ys 
No X is Y to Some Xs are Ys 

A contrary, therefore, is a complete and total contradiSory ; 
and a little confideration will make it appear that the decifive 
diftin£lion between contraries and contradi£lories lies in this, 
that contraries may both be ialfe, but of contradi£lories, one 
muft be true and the other falfe. We may fay, * Either P is true, 
or fomething in contradiction of it is true ;* but we cannot fay, 
' Either P is true, or every thing in contradiftion of it is true/ 
It is a very common miftake to imagine that the denial of a 
propofition gives a right to offjj^!g^^^ contrary; whereas it (hould 
be, that the affirmation of a^^ propofition gives a right to deny the 
contrary. Thus, if we deny that Every X is Y, we do not affirm 
that No X is Y, but only that Some Xs are not Ys ; while, if we 
affirm that Every X is Y, we deny No X is Y, and alfo Some 
Xs are not Ys. 

Buty as to contradictories, affirmation of one is denial of the 
other, and denial of one is affirmation of the other. Thus, 
either Every X is Y, or Some Xs are not Ys : affirmation of either 
is denial of the other, and vice verfa. 

Let the ftudent now endeavour to fatisfy himfelf of the fol- 
lowing. Taking the four preceding propofitions. A, E, I, O, 
let the fimple letter fignify the affirmation, the fame letter in pa- 
renthefes the denial, and the abfence of the letter, that there is 
neither affirmation nor denial. 



From A follow (E), I, (O) 

From E (A), (I), O 

From I .... (E) 
From O . . . . (A) 
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From (A) follow O 

From (E) .... I 

From (I) (A),E,0 

From (O) ... A, (E), I 



Thefe may be thus fummed up : The affirmation of a univer&l 
propofition, and the denial of a particular one, enable us to affirm 
or deny all the other three ; but the denial of a univerfal propo- 
fition, and the affirmation of a particular one, leave us unable to 
affirm or deny two of the others. 

In fuch propofitions as ' Every X is Y,' * Some Xs are not Ys,* 
&c., X is called tYk^fubjeSf^ and Y the predicate^ while the verb 
' is ' or * is not,' is called the copula. It is obvious that the 
words of the propofition point out whether the fubjeS is fpoken 
of univerfally or partially, but not fo of the predicate, which it is 
therefore important to examine. Logical writers generally give 
the name of diftrihuted fubjefts or predicates to thofe which are 
fpoken of univerfally \ but as this word is rather technical, I (hall 
fay that a fubjed or predicate enters wholly or partially, accord- 
ing as it is univerfally or particularly fpoken of. 

1. In A, or * Every X is Y,' the fubjeft enters wholly, but 
the predicate only parti^ly. For it obvioufly feys, * Among the 
Ys are all the Xs,' ' Every X is part of the collefUon of Ys, fo 
that all the Xs make a part of the Ys, the whole it may be.* 
Thus, ^ Every horfe is an animal,' does not fpeak of all animals, 
but ftates that all the horfes make up a portion of the animals. 

2. In E, or * No X is Y,' both fubje£l and predicate enter 
wholly. * No X whatfcJever is any one out of all the Ysj' 
' fearch the whole' colleftion of Ys, and every Y fhall be found 
to be fomething which is not X.* 

3. In I, or * Some Xs are Ys,* both fubje£l and predicate enter 
partially. * Some of the Xs are found among the Ys, or make 
up a part (the whole poffibly, but not known from the preceding) 
of the Ys.* 

4. In P, or ' Some Xs are not Ys,* the fubjedl enters partially, 
and the predicate wholly. * Some Xs are none of them any 
whatfoever of the Ys ; every Y will be found to be no one out 
of a certain portion of the Xs.' 

It appears then that, 

In affirmatives, the predicate enters partially. 
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In negatives, the predicate enters wholly. 

In contradi£lory propofitions, both fubjedl and predicate enter 
differently in the two. 

The convirfe of a propofition is that which is made by inter- 
changing the fubjedl and predicate, as follows : 





The proportion. 




Its converfe. 


A 


Every X is Y 




Every Y is X 


E 


No X is Y 




No Y is X 


I 


Some Xs are Ys 




Some Ys are Xs 


O 


Some Xs are not 


Ys 


Some Ys are not Xs 



Now, it is a fundamental and felf-evident propofition, that no 
confequence muft be allowed to afTert more widely than its pre- 
mifes ; fi> that, for inftance, an .afTertion which is only of (bme 
Ys can never lead to a refult which is true of all Ys. But if a 
propofition afTert agreement or difagreement, any other propofi- 
tion which afTerts the fame, to the fame extent and no further, 
mufl be a legitimate confequence ; or, if you pleafe, mufl 
amount to the whole, or part, of the original afTertion in another 
form. Thus, the converfe of A is not true : for, in ' Eveiy X 
is Y,' the predicate enters partially ; while in ' Every Y is X,* 
the fubje£l enters wholly. ' All the Xs make up a part of the 
Ys, then a part of the Ys are among the Xs, or fome Ys are Xs.' 
Hence, the only legitimate converfe of ' Every X is Y ' is, ' Some 
Ys are Xs.' But in ' No X is Y,' both fubjeft and predicate enter 
wholly, and ' No Y is X ' is, in faft, the fame propofition as 
' No X is Y.' And ' Some Xs are Ys ' is alfo the fame as its con- 
verfe ' Some Ys are Xs : ' here both terms enter partially. But 
' Some Xs are not Ys ' admits of no converfe whatever \ it is per- 
fe£Hy confiflent with all afTertions upon Y and X in which Y is 
the fubjeft. Thus neither of the four following lines is incon- 
fiflent with itfelf. 

Some Xs are not Ys and Every Y is X 

Some Xs are not Ys and No Y is X 

Some Xs are not Ys and Some Ys are Xs 

Some Xs are not Ys and Some Ys are not Xs. 

Having thus difcufled the principal points connefted with the 
fimple aflertion, I pafs to the manner of making two aflcrtions 



8 Firji Notions of Logic. 

give a third. Every inftance of this is called 2ifyllogifmy the two 
aflerdons which form the bafis of the third are called premifes^ 
and the third itfelf the conclujion. 

If two things both agree with a third in any particular, they 
agree with each other in the fame; as, if X be of the fame colour as 
Y, and Z of the fame colour as Y, then X is of the (ame colour as 
Z. Again, if X differ from Y in any particular in which Z 
agrees with Y, then X and Z differ in that particular. If X be 
not of the fame colour as Y, and Z be of the fame colour as Y, 
then X is not of the colour of Z. But if X and Z both differ 
from Y in any particular, nothing can be inferred ; they may 
either differ in the fame way and to the fame extent, or not. 
Thus, if X and Z be both of different colours from Y, it neither 
follows that they agree, nor differ, in their own colours. 

The paragraph preceding contains the effential parts of aD in- 
ference, which conflfts in comparing two things with a third, and 
finding from their agreement or difference with that third, their 
agreement or difference with one another. Thus, Every X is 
Y, every Z is Y, allows us to infer that X and Z have all thofe 
qualities in common which are neceffary to Y. Again, from 
every X is Y, and ' No Z is Y,' we infer that X and Z differ 
from one another in all particulars which are eflential to Y. The 
preceding forms, however, though they reprefent common reafbn- 
ing better than the ordinary fyllogifm, to which we are now com- 
ing, do not conftitute the ultimate forms of inference. Simple iden- 
tity or non-identity is the ultimate ftate to which every affertion 
may be reduced ; and we (hall, therefore, firft afk, from what 
identities, &c., can other identities, &c., be produced ? Again, 
fmce we name obje6ls in fpecies, each fpecies confifling of a 
number of individuals, and fince our affertion may include all or 
only part of a fpecies, it is further neceffary to afk, in every in- 
ftance, to what extent the concluflon drawn is true, whether of 
all, or only of part ? 

Let us take the fimple affertion, * Every living man refpires ;' 
or every living man is one of the things (however varied they 
may be) which refpire. If we were to enclofe all living men in 
a large triangle, and all refpiring objefts in a large circle, the pre- 
ceding affertion, if true, would require that the whole of the tri- 
angle fhould be contained in the circle. And in the fame way we 
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may reduce any aflertion to the expreffion of a coincidence, total 
or partial, between two figures. Thus, a point in a circle may 
reprefent an individual of one (pecies, and a point in a triangle 
an individual of another fpecies : and we may exprefs that the 
whole of one (pecies is afTerted to be contained or not contained 
in the other by fuch forms as, ' AU the a is in the O* 5 * None 
of the A is in the O*- 

Any two aflerdons about X and Z, each expreffing agreement 
or difagreement, total or partial, with or from Y, and leading to a 
condufion with refpe£t to X or Z, is called a (yllogifm, of which 
Y is called the middle term. The plaineft (yllogifm is the follow- 



ing :— 

Every X is Y 

Every Y is Z 

Therefore Every X is Z 



All the A is in the O 

All the O is in the D 

Therefore All the a is in the a 



In order to find all the poflible forms of (yllogifm, we mufl: 
make a table of all the elements of which they can confifl: \ 
namely — 

XandY 
Every X is Y 
No X is Y 
Some Xs are Ys 
Some XsarenotYs O 
Every Y is X 
Some Ys are not Xs O 

Or their (ynonymes, 

A and O 
All the A is in the O 
None of the a is in the O 
Some of the a is in the O 
Some of the a is not in the O 
All the O «s in the a 
Some of the O is not in the a O Some of the O is not in the D 

Now, taking any one of the fix relations between X and Y, 
and combining it with either of thofe between Z and Y, we 
have fix pairs of premifes, and the fame number repeated for 
every di(Fercnt relation of X to Y. We have then thirty-fix 





Zand Y 


A 


Every Z is Y 


E 


No Z is Y 


I 


Some Zs are Ys 


5O 


Some Zs are not Ys 


A 


Every Y is Z 


sO 


Some Ys are not Zs 




D and 


A 


All the D is in the O 


E 


None of the D is in the O 


I 


Some of the D is in the O 





Some of the n is not in the O 


A 


AH the is in the D 
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forms to confider : but, thirty of thefe (namely, all but (A, A) 
(£, £), &c.,) are half of them repetitions of the other half. Thus, 
' Every X is Y, no Z is Y,' and ' Every Z is Y, no X is Y,' 
are of the fame form, and only differ by changing X into Z and 
Z into X. There are then only 15+6, or 21 diftin£l forms, 
ibme of which give a necefTary concluiion, while others do not. 
We (hall feleft the former of thefe, clafEfying them by their 
concluflons ; that is, according as the inference is of the form 
A, E, I, or O. 

I. In what manner can a univerfal affirmative conclufion be 
drawn ; namely, that one figure is entirely contained in the other ? 
This we can only alTert when we know that one figure is entirely 
contained in the circle, which itfelf is entirely contained in the 
other figure. Thus, 

All the A is in the O A 
All the O is in the n A 
All the A is in the D A 



Every X is Y 
Every Y is Z 
Every X is Z 



is the only way in which a univerial affirmative conclufion can 
be drawn. 

II. In what manner can a univerfal negative conclufion be 
drawn ; namely, that one figure is entirely exterior to the other ? 
Only when we are able to afTert that one figure is entirely within, 
and the other entirely without, the circle. Thus, 

All the A is in the O A 

None of the n is in the O E 
None of the A is in the D E 



Every X is Y 

Nq Z is Y 
No X is Z 



is the only way in which a univerfal negative conclufion can be 
drawn. 

III. In what manner can a particular affirmative conclufion be 
drawn ; namely, that part or all of one figure is contained in the 
other ? Only when we are able to alTert that the whole circle is 
part of one of the figures, and that the whole, or part of the cir- 
cle, is part of the other figure. We have then two forms. 



Every Y is X 
Every Y is Z 
Some Xs are Zs 



All the O is in the a A 
All the O is in the D A 
Some of the a is in the a I 
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Every Y is X 
Some Ys are Zs 
Some Xs are Zs 



All the O JS in the A A 

Some of the O is in the d I 
Some of the a is in the a I 



The fecond of thefe contains all that is ftri£Hy neceffary to the 
conclufion, and the firft may be omitted. That which follows 
when an aflertion can be made as to fbme, muft follow when the 
fame aflertion can be made of all. 

IV. How can a particular negative proportion be inferred ; 
namely, that part, or all of one figure, is not contained in the 
other ? It would feem at firfl fight, whenever we are able to 
afTert that part or all of one figure is in the circle, and that part 
or all of the other figure is not. The weakefl fyUogifm from which 
fuch an inference can be drawn would then feem to be as follows. 



Some Xs are Ys 
Some* Zs are not Ys 
.Some Zs are not Xs 



Some of the a is in the O 
Some of the D is not in the Q 
•*. Some of the a is not in the a 



But here it will appear, on a little confideration, that the con- 
clufion is only thus far true ; that thofe Xs which are Ys cannot 
be thofe Zs which are not Ys ; but they may be other Zs, about 
which nothing is afTerted when we fay xh2Xfome Zs are not Ys. 
And further confideration will make it evident, that a conclufion 
of this form can only be arrived at when one of the figures is 
entirely within the circle, and the whole, or part of the other 
without J or elfe when the whole of one of the figures is without 
the circle, and the whole or part of the other within \ or laflly, 
when the circle lies entirely within one of the figures, and not 
entirely within the other. That is, the following are the difllnft 
forms which allow of a particular negative conclufion, in which 
it (hould be remembered that a particular propofition in the pre- 
mifes may always be changed into a univerfal one, without afFeft- 
ing the conclufion. For that which necefTarily follows from 
" fome," follows from " all." 



Every X is Y 
Some Zs are not Ys 
. Some Zs are not Xs 



All the A is in the O A 

Some of the D is not in the O O 
Some of the D is not in the a O 
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No X is Y 
Some Zs are Ys 
. Some Zs are not Xs 
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None of the a is in the O E 

Some of the n is in the O I 

Some of the n is not in the a O 



Every Y is X 
Some Ys are not Zs 
. Some Xs are not Zs 



All the O is in the A . A 

Some of the O is not in the D O 
Some of the a is not in the d O 



It appears, then, that there are but fix diftind iyllogifms. All 
others are made from them by ftrengthening one of the premifes, 
or converting one or both of the premifes, where fuch converfion 
is allowable \ or elfe by firft making the converfion, and then 
ftrengthening one of the premifes. And the following arrange^ 
ment will (how that two of them are univerlal, three of the others 
being derived from them by weakening one of the premifes in a 
manner which does not deftroy, but only weakens, the conclu- 
fion. 



1. Every X is Y 
Every Y is Z 

Ev^ry X is Z 



3. Every X is Y 
No Z is Y 

No XisZ 



I 



2. Some Xs are Ys 4. Some Xs are Ys 5. Every X is Y 
Every Y is Z No Z is Y Some Zs are not Ys 



6.EveryYUX 
Some Ys are notZs 



Some Xs are 21s Some Xs are not Zs Some Zs are not Xs Some Xs are not Zs 

We may fee how it arifes that one of the partial fyllogifms is 
not immediately derived, like the others, from a univerfid one. 
In the preceding, A £ £ may be confidered as derived from 
A A A, by changing the term in which Y enters univerfidly into 
a univerfal negative. If this be done with the other term inftead, 
we have 

No X is Y) from which univerlal premifes we cannot deduce a 
Every Y is Z) univerfel conclufion,'but only fome Zs are not Xs. 

If we weaken one and the other of thefe premifes, as they 
fland, we obtain 

Some Xs are not Ys No X is Y 

Every Y is Z and Some Ys are Zs 



No conclufion 



Some Zs are not Xs 
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equivalent to the fourth of the preceding : but if we convert the 
Hrft premife, and proceed in the fame manner, 

From No Y is X we obtain Some Ys are not Xs 
Every Y is Z Every Y is Z 

Some Zs are not Xs Some Zs are not Xs 

which is legitimate, and is the fame as the lafl: of the preceding 
lift, virith X and Z interchanged. 

Before proceeding to (how that all the ufual forms are con- 
tained in the preceding, let the reader remark the following rules, 
which may be proved either by collecting them from the preceding 
cafes, or by independent reafbning. 

1 . The middle term muft enter univerfally into one or the other 
premife. If it were not fo, then one premife might fpeak of one 
part of the middle term,'and the other of another; fo that there 
would, in £a£l, be no middle term. Thus, * Every X is Y, Every 
Z is Y,' gives no concluflon : it may be thus ftated ; 

All the Xs make up a part of the Ys 
All the Zs make up a part of the Ys 

And, before we can know that there is any common term of 
comparifon at all, we muft have fome means of fliowing that the 
two parts are to fome extent the fame ; or the preceding premifes 
by themfelves are inconclufive. 

2. No term muft enter the conclufion more generally than it 
is found in the premifes ; thus, if X be fpoken of partially in the 
premifes, it muft enter partially into the conclufion. This is ob- 
vious, fince the conclufion muft affert no more than the premifes 
imply. 

3. From premifes both negative no conclufion can be drawn. 
For it is obvious, that the mere afTertion of dilagreement between 
each of two things and a third, can be no reafon for inferring 
either agreement or difagreement between thefe two things. It 
will not be difficult to reduce any cafe which falls under this rule 
to a breach of the firft rule : thus. No X is Y, No Z is Y, gives 

Every X is (fomething which is not Y) 
Every Z is (fomething which is not Y) 
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in which the middle term is not fpoken of univerfally in either. 
Again, ' No Y is X, fome Ys are not Zs/ may be converted into 

Every X is (a thing which is not Y) 
Some (things which are not Zs) arc Ys 

in which there is no middle term. 

4. From premifes both particular no concluHon can be drawn. 
This is fufficiently obvious when the firft or fecond rule is broken, 
as in ^ Some Xs are Ys, Some Zs are Ys.' But it is not immediately 
obvious when the middle term enters one of the premifes uni- 
verfally. The following reafoning will ferve for exercife in the 
preceding refults. Since both premifes are particular in form, 
the middle term can only enter one of them univerfally by being 
the predicate of a negative propofition ; confequently (Rule 3) 
the other premife mufl be affirmative, and, being particular, nei- 
ther of its terms is univerfal. Confequently both the terms as to 
which the conclufion is to be drawn enter partially, and the con- 
clufion (Rule 2) can only be a particular affirmative propofition. 
But if one of the premifes be negative, the conclufion mufl be 
negative (as we fhall immediately fbe). This contradiction (hows 
that the fuppofition of particular premifes producing a legitimate 
refult is inadmiffible. 

5. If one premife be negative, the conclufion, if any, mufl be 
negative. If one term agree with a fecond and difagree with a 
third, no agreement can be inferred between the fecond and 
third. 

6. If one premife be particular, the conclufion mufl be par- 
ticular. This may be fhown as* follows. If two propofitions 
P and Q., together prove a third, R, it is plain that P and the 
denial of R, prove the denial of Q. For P and Q^cannot be true 
together without R. Now if pofEble, let P (a particular) and Q^ 
(a univerfal) prove R (a univerfal). Then P (particular) and 
the denial of R (particular) prove the denial of Q^ But two 
particulars can prove nothing. 

In the preceding fet of fyllogifms we obferve one form only 
which produces A, or E, or I, but three which produce O. 

Let an afTertion be faid to be weakened when it is reduced 
from univerfal to particular, and flrengthened in the contrary cafe. 
Thus, * Every X is Z* is called flronger than 'Some Xs are Zs.' 
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Every ufual form of iyllogifm which can give a legitimate re- 
fult is either one of the preceding fix, or another formed from 
one of the fix, either by changing one of the afTertions into its 
converfe, if that be allowable, or by ftrengthening one of the 
premifes, without altering the conclufion, or both. Thus, 

Some Xs are Ys *) f Some Ys are Xs 

Every Y is Z \ may be written | Every Y is Z 

What follows will ftill follow from < t- xr • rw 

i Every Y is Z 

for all which is true when ' Some Ys are Xs,* is not lefs true when 
* Every Y is X: 

It would be poffible al(b to form a legitimate iyllogifm by 
weakening the concluflon, when it is univerfal, flnce that which 
is true of all is true of fome. Thus, ' Every X is Y, Every Y 
is Z,* which yields * Every X is Z,' alfo yields *Some Xs are Zs.* 
But writers on logic have always confidered thefe fyllogifms as 
ufelels, conceiving it better to draw from any premifes their 
ftrongeft concluflon. In this they were undoubtedly right ; and 
the only queftion is, whether it would not have been advifable 
to make the premifes as weak as pof&ble, and not to admit any 
fyllogifms in which more appeared than was abfolutely neceflary 
to the concluflon. If fuch had been the praftice, then 

Every Y is X, Every Y is Z, therefore Some Xs are Zs 

would have been confidered as formed by a fpurious and unne- 
ceflary excefs of afTertion. The minimum of afTertion would be 
contained in either of the following, 

Every Y is X, Some Ys are Zs, therefore Some Xs are Zs 
Some Ys are Xs, Every Y is Z, therefore Some Xs are Zs 

In this chapter, fyllogifms have been divided into two clafTes : 
firfl, thofe which prove a univerfal concluflon ; fecondly, thofe 
which prove a partial concluflon, and which are (all but one) 
derived from the firfl by weakening one of the premifes, in fuch 
manner as to produce a legitimate but weakened concluflon. 
Thofe of the firfl clafs are placed in the firfl column, and of the 
other in the fecond. 
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Univerfal. Particular. 



A Every X is Y 
A Every Y is Z 

A Every X is Z 



Some Xs are Ys 
Every Y is Z 

Some Xs are Zs 

Some Xs are Ys 
No YisZ 



I 
A 

I 

I 
E 



A Every X is Y 
E No Y is Z 

E N^ XisZ 



Some Xs are not Zs O 

Every X is Y A 

Some Zs are not Ys O 



Some Zs are not Xs O 

Every Y. is X A 

Some Ys are not Zs O 



Some Xs are not Zs O 

In all works on logic, it is cuftomary to write that premife 
firft which contains the predicate of the conclufion. Thus, 

Every Y is Z Every X is Y 

Every X is Y would be written, and not Every Y is Z 

Every X is Z Every X is Z 

The premifes thus arranged are called major and minor ; the pre- 
dicate of the conclufion being called the major term, and its fiib- 
]t& the minor. Again, in the preceding cafe we fee the various 
fubjefts coming in the order Y, Z ; X, Y ; X, Z : and the num- 
ber of diiFerent orders which can appear is four, namely — 

YZ ZY YZ ZY 

XY XY YX YX 



xz xz xz xz 

which are called the four figures^ and every kind of fyllogifm in 
each figure is called a mood. I now put down the various moods 
of each figure, the letters of which will be a guide to find out 
thofe of the preceding lifl from which they are derived. Co 
means that a premife of the preceding lift has been converted ; 
+ that it has been flrengthened ; Co +, that both changes have 
taken place. Thus, 
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A Every Y is Z A Every Y is Z 

I Some Xs are Ys becomes A Every Y is X ; (Co +) 

I Some Xs are Zs I Some Xs are Zs 

And Co + points out the following : If fome Xs be Ys, then 
feme Ys are Xs (Co) ; and all that is true when Some Ys are Xs, 
is true when Every* Y is X (+) ; therefore the fecond fyllogifm 
is legitimate, if the firft be fo. 

Fsr/l Figure. 
A Every Y is Z A Every Y is Z 

A Every X is Y I Some Xs are Ys 

A Every X is Z I Some Xs are Zs 

E No Y is Z E No Y is Z 

A Every X is Y I Some Xs are Ys 



E No X is Z O Some Xs are not Zs 

Second Figure. 
E No Z is Y (Co) E No Z is Y (Co) 

A Every X is Y I Some Xs are Ys 



£ No X is Z O Some Xs are not Zs 

A Every Z is Y A Every Z is Y 

E No X is Y (Co) O Some Xs are not Ys 

E No X is Z O Some Xs are not Zs 

Third Figure. 

A Every Y is Z E No Y is Z 

A Every Y is X (Co+) A Every Y is X(Co +) 

I Some Xs are Zs O Some Xs are not Zs 

I Some Ys are Zs (Co) O Some Ys are not Zs 

A Every Y is X A Every Y is X 

I Some Xs are Zs O Some Xs are not Zs 

A Every Y is Z E No Y is Z 

I Some Ys are Xs (Co) I Some Ys are Xs (Co) 

I Some Xs are Zs O Some Xs are not Zs 
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Fourth Figure. 

A Eveiy Z is Y (+) I Some Zs arc Ys 

A Every Y is X A Every Y is X 



I Some Xs are Zs 

A Every Z is Y 
E No Y is X 

E N^ XisZ 



I Some Zs are Xs 

E No Z is Y (Co) 
A Evei7YisX(Co+) 

O Some Xs are not Zs 



E No Z is Y (Co) 
I Some Ys are Xs (Co) 

O Some Xs are not Zs 

The above is the ancient method of dividing fyllogifms ; but, 
for the prefent purpofe, it will be fufficient to confider the fix 
from which the reft can be obtained. And fince fome of die 
fix have X in the predicate of the conclufion, and not Z, I ftiall 
join to them the fix other fyllogifms which are found by trant 
pofing Z and X. The complete lift, therefore, of fyllogifms.¥rtth 
the weakeft premifes and the ftrongeft conclufions, in which a 
companion of X and Z is obtained by companion of bodi with 
Y, is as follows : 



Evciy X is Y 
Every Y is Z 



Every 2 is Y 
Every Y is X 



Every X is Z Every Z is X 



Every X is Y 
No Y is Z 



Every Z is Y 
No YisX 



No XisZ No ZisX 

Some Xs are Ys Some Zs are Ys 
Every Y is Z* Every YisX 



Some Xs are Zs Some Zs are Xs 



Some Xs are Ys* 
No Y is Z 



Some ZsareYs 
No Y k X 



Some Xs are not Zs Some Zs are not Xs 

Every X is Y Every Z is Y 

Some Zsare not Ys Some Xsmre not Ys 



Some Zs are not Xs Some Xs are not Zs 

Every YisX EveiyYisZ 

Some Ys are not Zs Some Ys are not Xs 



I Some Xs are not Zs Some Zs are not Xs 



In the lift of page 12, there was nothing but recapitulation of 
forms, each form admitting a variation by interchanging X and 
Z. This interchange having been made, and the reiults col- 
le£led as above, if we take every cafe in which Z is the predi* 
cate, or can be made the predicate by allowable converfion, we 
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have a colle£lton of all ^tEbXeweaieJi forms in which the refult 
is one of the four 'Every X is Z/ «No X is Z/ 'Some Xs are Zs/ 
* Some Xs are not Zs ;' as follows. The premifes are written 
in what appeared the moft natural order, without tliftin£lion of 
major or minor. 

Every X is Y 
Every Y is Z 

Every X is Z 

Some Xs are Ys Some Zs are Ys 

Every Y is Z Every Y is X 

Some Xs are Zs Some Xs are Zs 

Every X is Y Every Z is Y 

No "ZisY No XisY 



No XisZ No XisZ 

Some Xs are Ys Every Z is Y Every Y is X 

No Z is Y Some Xs are not Ys Some Ys are not Zs 

Some Xs are not Zs Some Xs are not Zs Some Xs are not Zs 

Every aflertion which can be made upon two things by com- 
parifbn with any third, that is, every fimple inference, can be 
reduced to one of the preceding forms. Generally fpeaking, one 
of the premifes is omitted, as obvious from the conclufion ; that 
is, one premife being named and the conclufion, that premife is 
implied which is neceflaiy to make the conclufion good. Thus, 
if I fay, " That race mufl have pofTefTed fome of the arts of life, 
for they came from Afia," it is obvioufly meant to be afTerted, 
that all races coming from Afia mufl have poflefTed fbme of the 
arts of life. The preceding is then a fyllogifm, as follows : 

That race is ' a race of Afiatic origin : ' 
Every * race of Afiatic origin' is * a race which mufl 
have poflefTed fbme of the arts of life : ' 
Therefore, That race is a race which muft have pofTefTed 

. fome of the arts of life. 
A perfbn who makes the preceding afTertion either means to 
imply, antecedently to the conclufion, that all Afiatic races mufl 
have pofTefTed arts, or he talks nonfenfe if he afTert the conclu- 



20 Firji Notions of Logic. 

fion pofitiveljr. * X muft be Z, for it isY/ can only be an inference 
when * Every Y is Z.' This latter propofition may be called 
the fupprefled premife ; and it is in fuch fupprefled propofttions 
that the greateft danger of error lies. It is alfo in luch propofi- 
tions that men convey opinions which they would not willingly 
expreis. Thus, the honeft witneis who (aid, ' I always thought 
him a refpe£lable man — ^he kept his gig,' would probably not 
have admitted in dire£l terms, ^ Every man who keeps a gig muft 
be re(peftable/ 



I (hall now give a few detached illuflrations of what precedes. 

" His imbecility of chara&er might have been inferred firom 
his pronenels to favourites ; for all weak princes have this fail- 
ing.*' The preceding would ftand very well in a hiftory, and 
many would pafs it over as containing very good inference. 
Written, however, in the form of a iyllogifm, it isj 

All weak princes are prone to favourites 
He was prone Co favourites 

Therefore He was a weak prince 

which is palpably wrong. (Rule i.) The writer of fuch a fen- 
tence as the preceding might have meant to (ay, ^ for all who 
have this failing are weak princes ;' in which cafe he would have 
inferred rightly. Every one (hould be aware that there is much 
falfe form of inference ariflng out of badnefs of ftyle, which is 
juft as injurious to the habits of the untrained reader as if the 
errors were miftakes of logic in the mind of the writer. 

^ X is lefs than Y ; Y is lefs than Z : therefore X is le(s than 
Z.' This, at Hrft fight, appears to be a (yllogifm ; but, on re- 
ducing it to the ufual form, we find it to be, 

X is (a magnitude le(s than Y) 

Y is (a magnitude le(s than Z) 

Therefore X is (a magnitude le(s than Z) 

which is not a fyllogifm, fince there is no middle term. Evident 
as the preceding is, the following additional propofition muft be 
formed before it can be made explicitly logical. ^ If Y be a mag- 
nitude lefs than Z, then every magnitude lefs than Y is alfb le& 
than Z.' There is, then, before the preceding can be reduced 
to a fyllogiftic form, the neceffity of a dedu£lion from the fecond 
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premife, and the fubftitudon of the refult tnftead of that premife. 
Thus, 

X is lefi than Y 
Lefi than Y is Icls than Z : following from Y is lels than Z. 

Therefore X is leis than Z 

But, if the additional argument be examined — namely, if Y be 
le& than Z, then that which is lefs than Y is lefs than Z — it will 
be found to require precifely the (ame confiderations repeated ; 
for the original inference was nothing more. In fa£l, it may 
eafily be (een as follows, that the propofition before us involves 
more than any fimple fyllogifm can expreis. When we lay that 
X is lels than Y, we lay that if X were applied to Y, every part 
of X would match a part of Y, and there would be parts of Y 
remaining over. But when we lay, ^ Every X is Y,' mdkning 
the premife of a common fyllogifm, we lay that every inftance of 
X is an inftance of Y, without laying any thing as to whether 
there are or are not inftances of Y ftill left, after thole which 
are alio X are taken away. If, then, we wifh to write an ordi- 
nary lyllogifm in a manner which (hall correfpond with ^ X is lels 
than Y, Y is lefs than Z, therefore X is lefs than Z,* we muft 
introduce a more definite amount of allertion than was made in 
the preceding forms* Thus, 

Every X is Y, and there are Ys which are not Xs 
Every Y is Z, and there are Zs which are not Ys 

Therefore Every X is Z, and there are Zs which are not Xs 
Or thus : 

The Ys contain all the Xs, and more 
The Zs contain all the Ys, and more 

The Zs contain all the Xs, and more 
The moft technical form, however, is. 

From Every X is Y ; [Some Ys are not Xs] 

Every Y is Z ; [Some Zs are not Ys] 

Follows Every X is Z ; [Some Zs arc not Xs] 

This fort of argument is called a fortiori argument, becaufe the 
premifes are more than fufficient to prove the conclufion, and the 
extent of the conclufion is thereby greater than its mere form 
would indicate. Thus, * X is lefs than Y, Y is lefs than Z, 
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therefore, a fortiori^ X is lefs than Z/ means that the extent to 
which X is lefs than Z muft be greater than that to which X is 
lefs than Y, or Y than Z. In the fyllogifm laft written, either 
of the bracketted premiies might b6 ftnick out without deftroying 
the conclufion ; which laft would, however, be weakened. As 
^^^ it ftands, then, the part of the conclufion, ^ Some Zs are not 
Xs,' follows a fortiori. 

The argument a fortiori may then be defined as a univerlally 
affirmative fyllogifm, in which both of the premifes are ihewn to 
be lefs than the whole truth, or greater,. Thus, in * Every X is 
Y, Every Y is Z, therefore Every X is Z,' we do not certainly 
imply that there are more Ys than Xs, or more Zs than Ys, fo 
that we do not know that there are more Zs than Xs. But if 
we be at liberty to ftate the fyllogifm as follows. 

All the Xs make up part (and part only) of the Ys 
Every Y is 5^ i 

then we are certain that 

All the Xs make up part^and part only) of the Zs. 

But if we be at liberty further to fay that 

All the Xs make up part (and part only) of the Ys 
All the Ys make up part (and part only) of the Zs 

then we conclude that 

All the Xs make up part of part (only) of the Zs 

and the words in Italics mark that quality of the conclufion from 
which the argument is called a fortiori. 

Moft fyllogifms which give an affirmative conclufion are gene- 
rally meant to imply a fortiori arguments, except only in mathe- 
matics. It is feldom, except in the exa£t fciences, that we meet 
with a propofition, * Every X is Z,' which we cannot immediately 
couple with ^ fome Zs are not Xs.' 

When an argument is completely eftablifhed, with the excep- 
tion of one afTertion only, fo that the inference may be drawn as 
fbon as that one afTertion is efbiblifhed, the refult is fbited in a 
form which bears the name of an hypothetical fyllogifm. The 
word hypothefis means nothing but fiippofition ; and the fpecies 
of fyllogifm juft mentioned firft lays down the aflertion that a 
coniequence will be true if a certain condition be fulfilled, and 
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then either ailerts the fulfilment of the condition, and thence the 
confequence, or elfe denies the confequence, and thence denies 
the fulfilment of the condition. Thus, if we know that 

When X is Z, it follows that P is Q 5 

then, as ibon as we can aicertain that X is Z, we can conclude 
that P is Q ; or, if we can (hew that P is not Q, we know that 
X is not Z. But if we find that X is not Z, we can infer no- 
thing ; for the preceding does not afTert that P is Q^only when 
X is Z. And if we find out that P is Q^we can infer nothing.- 
This conditional iyllogifm may be converted into an ordinary 
fyUogifm, as follows. Let K be any ^ cafe in which X is Z,' and 
V, a ^cafe in which P is Q ;' then the preceding afTertion amounts 
to ^ Every K is V.' Let L be a particular inflance, the X of 
which may or may not be Z. If X be Z in the inflance under 
difcuffion, or if X be not Z, we have, in the one cafe and the 
other. 

Every K is V Every K is V 

L is a K L is not a K 

Therefore L is a V No conclufion 

Similarly, according as a particular cafe (M) is or is not V, we 
have 

Every K is V Every K is V 

M is a V M is not a V 



No conclufion M is not a K 

That is to lay : the aflertion of an hypothefis is the aflertion of 
its neceflary confequence, and the denial of the neceflary confe- 
quence is the denial, of the hypothefis : but the afTertion of the 
neceflary confequence gives no right to afTert the hypothefis, nor 
does the denial of the hypothefis give any right to deny the truth 
of that which would (were the hypothefis true) be its necefTary 
confequence. 

Demonflradon is -of two kinds : which arifes from this, that 
every propofidon has a contradidory ; and of thefe two, one 
mufl be true and the other mufl be falfe. We may then either 
prove a propofidon to be true, or its contradictory to be falfe. 
^ It is true that every X is Z,' an(l ^ it is falfe that there are fome 
Xs which are not Zs,' are the fame propofidon ; and the proof 
of either is called the indirect proof of the other. 
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But how is any propofition to be proved falfe, except by prov* 
ing a contradi^on to be true ? By proving a neceflary confe- 
quence of the propofition to be fidfe. But this is not a complete 
an(wer, fince it involves the neceffity of doing the fame thing ; 
or, (b &r as this anfwer goes, one propofition cannot be proved 
falfe unlefs by proving another to be falfe. But it may happen, 
that a neceiTary confequence can be obtained which is obvioufly 
and felf-evidently felfe, in which cafe no further proof of the 
wifehood of the hypothefis is neceflary. Thus the proof which 
Euclid gives that all equiangular triangles are equilateral is of the 
following ftru£lure, logically confidered. 

(i.) If there be an equiangular triangle not equilateral, it fcJr 
lows that a whole can be found which is not greater than its 
part.* 

(2.) It is falfe that there can be any whole which is not greater 
than its part (felf evident). 

(3.) Therefore it is falfe that there is any equiangular triangle 
which is not equilateral ; or all equiangular triangles are equila- 
teral. 

When a propofition is eftablifhed by proving the truth of the 
mattersr it contains, the demonftration is called din^f ; when by 
proving the wifehood of every contradictory propofition, it is 
called indireSf. The latter ipecies of demonftration is as logical 
as the former, but not of fo fimple a kind ; whence it is deiira- 
ble to ufe the former whenever it can be obtained. 

The ufe of indired demonftration in the Elements of Euclid 
is almoft entirely confined to thofe propofidons in which the con- 
verfes of fimple propofidons are proved. It frequendy happens 
that an eftablifhed afTerdon of the form 

EveryXisZ (i) 

may be eafily made the means of deducing, 

Every (thing not X) is not Z . . (2) 
which laft gives 

EveryZisX (3) 

• This is the propofition in proof of which nearly the whole of the de- 
monftration of Euclid is fpent. 
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The converfion of the fecond propofltion into the third is 
uiiially made byanindireddemonftration,in the following manner : 
If poffible, let there be one Z, which is not X, (2) being true. 
Then there is one thing which is not X and is Z ; but every 
thing not X is not Z ; therefore there is one thing which is Z 
and is not Z : which is abfiird. It is then abfurd that there 
(hould be one fing^e Z which is not X ; or. Every Z is X. 

The following propofition contains a method which is of fre- 
quent uie. 

Hypothesis. — Let there be any number of propofitions or 
aflertions, — three for inftance, X, Y, and Z, — of which it is the 
property that one or the other muft be true, and one only. Let 
there be three other propofitions, P, Q,* and R, of which it is 
alio the proper^ that one, and one only, muft be true. Let it 
alfo be a connexion of thofe aflertions, that 

When X is true, P is true 
When Y is true, Q^is true 
When Z is true, R is true 

Consequence : then it follows that 

When P is true, X is true 
When Q^is true, Y is true 
When R is true, Z is true 

For, when P is true, then Q^and R muft be falfe ; confequently, 
neither Y nor Z can be true, for then Q^ or R would be true. 
But either X, Y, or Z muft be true, therefore X muft be true ; 
or, when P is true, X is true. In a fimilar way the remaining 
aflertions may be proved. 

Cafe I. If When P is Q, X is Z 

When P is not Q, X is not Z 
It foUows that When X is Z, P is Ct 

When X is not Z, P is not Ct 

r When X is greater than Z, P is greater than Q 

Cafe 2. If < When X is equal to Z, P is equal to Q 

i When X is lefs than Z, P is lefs than Q 

t When P is greater than Q, X is greater than Z 
It follows that < When P is equal to Q, X is equal to Z 

I When P is lefi than Q, X is lefs than Z 
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CHAPTER II. 

On ObjeSs^ Ideas^ and Names. 

m 

LOGIC is derived from a Greek word (aoto;) which fig^iifiet 
communication oif thought, ufually by (p^ech. It is the 
name which is generally given to the branch of inquiry (be it caUed 
fcience or art), in which the zSt of the mind in reaibning is con- 
fidered, particularly with reference to the connexion of thought 
and language. But no definition yet ^ven in few words has 
been found, iatisia&ory to any confiderable number of thinking 
perfons. 

All exifting things upon this earth, which have knowlei^ of 
their own exiftence, poflefi, feme in one dj^ree and fi>me in 
another, the power of tboughty accompanied by peraptimy which 
is the awakening of thought by the efied of external objeAs 
upon the fenfes. By thought I here mean, aS mental adion, not 
only that comparatively high ftate of it which is peculiar to man, 
but al(b that lower degree of the fame thing which appears to be 
poflefled by brutes. 

With refpe£t to the mind, confidered as a complicated ap- 
paratus which is to be ftudied, we are not even b wdl off as 
thofe would be who had to examine and decide upon the mo- 
chanifm of a watch, merely by obfervadon of the fundioDS of 
the hands, without being allowed to (ee the infide. A mechani- 
cian, <o whom a watoh was prefented for the firft time, would be 
able to give a good gue& as to its ftru£hu«, from his knoi^Hiedge of 
' other pieces of contrivance. As (bon as he had examined the law of 
the motion of the hands, he might conceivably invent an inftru- 
ment with fimilar properties, in fifty diflFerent ways. But in the 
cafe of the mind, we have manifefbations only, without the 
fmalleft power of reference to other fimilar things, or the leaft 
knowledge of ftru£ture. or proceis, other than what may be 
derived from thofe manifeftations. It is the problem of the watch 
to thofe who have never (een any mechanifin at all. 
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We |iave nothing more to do with the fcience of mind, 
ufually called metapbyjicsy* than to draw a very few neceflary 
diftin^ons, which, yrhatever names we ufe to denote them, are 
matters of fad conneded with our fubjeft.- Some modes of 
exprefling them favor one fyftem of metaphyfics, and ibme 
another \ but fHll they are matters of obferved hSt. Our words 
muft be very imperfed iymbols, drawn from companion of the 
manifeflations of thought with thofe of things in corporeal ex- 
iftence. For infhmce, I juft now fpoke of the mind as an 
apparatus, or piece of mechanifm. It is a ftru£ture of ibme ibrt, 
which has the means of fulfilling various purpofes ; and fo far it 
refembles the hand, which by the difpofition of bone and mufcle, 
can be made to perform an immenfe variety of different motions 
and grafps. Where the refemblance begins to be imperfect, and 
why, is what we cannot know. In all probability we (hould 
need new modes of perception, other fen(es befides fight, hear- 
ing, and touch, in order to know thought as we know colour, 
iize, or motion. But the purpofe of the prefent treatife is only 
the examination of fbme of the manifefladons of thinking power 
in their relation to the language in which they are exprefTed. 
Knowledge of thought and knowledge of the refults of thought, 

* Ail fyftems make an afTumption of the uniformity of procefs in all 
mindsy cairied to an extent the propriety of which ought to be a matter of 
fpecial difcuflion. There are no writers who give us fo much mtift with fo 
little 'why^ as the metaphyficians. If perfbns who had only feen the oudide 
of the timepiece, were to invent machines to anfwer its purpofe, they might 
arrive at their obje£i in very different ways. One might ufe the pendulum 
and weighty anodier the fprings and the balance : one might difcover the 
combination of toothed wheels, another a more complicated a^on of lever 
upon lever. Are we fun that there are not differences in our minds, fuch 
as the preceding inilance may fuggefl by analogy ; if fo, honu are we fure ? 
Again, if our minds be as tables with many legs, do we know that a weight 
put upon different tables will be fupported in the fame manner in all. May 
not the fame leg fupport much or all of a certain weight in one mind, .and 
little or nothing in another ? I have feen fbiking inflances of fomething like 
this, among thofe who have examined for themfelves the grounds of the 
mathematical fciences. 

I would not diffuade a ihident from metaphyseal inquiry \ on the con- 
tnury, I would rather endeavour to promote the defire of entering upon fuch 
AibjdEb : but I would warn him, when he tries to look down his own throat 
with a candle in his hand, to take care that he does not fet his head on fire. 
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are very different things. The watch abovementioned might 
have the functions of its hands difcovered, might be uied in find- 
ing longitude (and even latitude) all over the world, without the 
TOrties ufing it having the finalleft idea of its interior ftni£hire. 

'itat our minds, ibuls, or thinking powers (ufe what name 
we may) exift, is the thing of all others of which we are moft 
certain, each for himfelf. Next to this, nothing can be more 
certain to us, each for himfelf, than that other things alfb exift ; 
other minds, our own bodies, the whole world of matter. But 
between the character of thefe two certainties there is a vaft dif- 
ference. Any one who (hould deny his own exiftence would, 
if ferious, be held beneath argument : he does not know the 
meaning of his words, or he is fidfe or mad. But if the lame 
man (hould deny that any thing exifts except himfelf, that is, if 
he (hould affirm the whole creation to be a dream of his own 
mind, he would be abiblutely unanfwerable. If I (who know he 
is wrongy for / am certain of my own exiftence) argue with him, 
and reduce him to (Hence, it is no more than might* happen in 
his dream. A celebrated metaphjrfician, Berkeley, maintained 
that with regard to matter^ the above is the ftate of the cafe : 
that our impreffions of matter are only impreffions, communi- 
cated by the Creator without any intervening caufe of communi- 
cation. 

Our moft convincing communicable proof of the exiftence of 
other things, is, not the appearance of objeds, but the neceffity 
of admitting that there are other minds befides our own. The 
external inanimate obje£ls might be creations of our own 
thought, or thinking and perceptive fundion : they are (b feme- 
times, as in the cafe of infanity, in which the mind has frequently 
the appearance of making the whole or part of its own external 
world. But when we fee other beings, performing fimilar func- 
tions to thofe which we ourfelves perform, we come fo irrefifUbly 
to the conclufion that there muft be other fentients like ourfelves, 
that we fliould rather compare a perfon who doubted it to one who 
denied his own exiftence, than to one who fimply denied the real 
external exiftence of the material world. 

* It IS not impoflible that in a real dream of deep, fome one may have 
created an antagonift who beat him in an argument to prove that he was 
awake. 
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When once we have admitted diiFerent and independent 
minds, the reality of external obje£ls (external to all thofe minds) 
follows as of courie. For different minds receive impreffions at 
the (ame time, which their power of communication enables 
them to know are fimilar, fo far as any impreffions, one in each 
of two different minds, can be known to be fimilar. There muft 
be zfomewhat independent of thofe minds, which thus a£ls upon 
them all at once, and without any choice of their own. This 
fomtwhat is what we call an external object :^ and whether it 
arife in Berkelejr's mode, or in any other, matters nothing to us 
here. 

We (hall then, take it for granted that external obje^fs a£hially 
exift, independently of the mind which perceives them. And this 
brings us to an important diflin£lion, which we mufl carry with 
us throughout the whole of this work. Befides the a£hial exter- 
nal objed, there is alio the mind which perceives it, and what 
(for want of better words or rather for want of knowing whether 
they be good words or not) we mufl call the image of that objeSf 
in the mindy or the idea which it communicates. The term fub^ 
jeH is applied by metaphyficians to the perceiving mind : and 
thus it is faid that a thing may be conridcred fubje^wely (with re- 
ference to what it is in the mind) or objeSfively (with reference 
to what it is independently of any particular mind). But logicians 
ufe the word fiibjed in another fenfe. In a propofition fuch as 
* bread is wholefome', the thing fpoken of, •' bread*, is called the 
fubje£l of the propofition : and in fad the woxAfubjeSf is in com- 
mon language fb frequently confounded with obje^^ that it is al- 
mofl hopelels to fpeak clearly to beginners about themfelves as 
fuhje£f$. I fhall therefore adopt the words ideal and objeSfive^ 
idea and objeif^ as being, under explanations, as good as any 
others : and better ihznfubjeSf and objeSf for a work on logic. 

The word idea^ as here ufed, does not enter in that vague fenfe 
in which it is generally ufed, as if it were an opinion that might be 
right or wrong. It is that which the object gives to the mind, 
or the ftate of the mind produced by the objedl. Thus the idea 
of a horfe is the horfe in the mind : and we know no other horfe. 
We admit that there is an external objeSf^ a horfe, which may 
give a horfe in the mind to twenty different perfons : but no one 
of thefe twenty knows the objed ; each one only knows his idea. 
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There b an obje£l, becaule each of the twentjr perfons recdves 
an idea without communicating with the others : fi> that there is 
fbmething external to give it them. But when they talk about 
it, under the name of a horfe, they talk about their ideas. They 
all refer to the object, as bebg the thing they are talking about, 
until the moment they begin to differ: and then they begin to ipeak, 
not of external horfes, but of impreffions on their minds ; at leaft 
this is the cafe with thofe who know what knowledge is ; the pofi- 
tive and the unthinking part of them ftill talk of the bcirfe. . And 
the latter have a great advantage* over the former with diofe* 
who are like themfelves. 

Why then do we introduce the term ohje£f at all, iince all our 
knowledge lies in ideas ? For the fame reafon as we introduce the 
term matter into natural philofophy, when all we know is form, 
fize, colour, weight,. &c., no one of which is matter, nor even aD 
together. It is convenient to have a word, for that external 
iburce from which fenfthlt ideas are produced : and it is juft as 
convenient to have a word for the external (burce, material or 
not, from which any idea is produced. Agam, why do we ipeak 
of our power of confidering things either ideally or objeAivdy, 
when as we can know nothing but ideas, we can have no r^ht 
to fpeak of any thing elie ? The anlwer is that, juft as in other 
things, when we fpeak of an objed, we fpeak of the iJUa §f an 
obje£f. We learn to fpeak of the extern^ world, becaufe there 
are others like ourfelves who evidently draw ideas from the &me 
fources as ourfelves : hence we come to have the idea of thofe 
fources, the idea of external objedls, as we call them.* But we do 
not know thofe fources; we know only our ideas of diem. 

We can even ufe the terms ideal and objedlive in what vosj 
appear a metaphorical fenfe. When we fpeak of ourfelves in the 
manner of this chapter, we put ourfelves, as it were, in the pofi- 
tion of fpe£btors of our own minds : we fpeak and think of our 

• 

* One man aflerts a fa3 on his own knowledge, another aflerts his full 
conmSton of the contrary hB.. Both ufe the evidence of their fenfet x but 
the fecond knows that fiiU cmnnSioH b all that man can have. The fiift 
will cany it hollow in a court of juftice, in which perfons are confbmtly 
compelled to fwear, not only that they have an impreffion, but that the im- 
predion is correA ; that is to fay, is the impreflion which mankind in geneial 
would have, and muft have, and ought to have. 
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own minds obje^vely. And it muft be remembered that by the 
word obje£l, we do not mean material object only. The mind 
of another, any one of its thoughts or feelings, any relation of 
minds to one another, a treaty of peace, a battle, a difcuffion 
upon a controverted queftion, the right of conveying a freehold, 
— sdre all objeds, independendy of the perfons or things engaged 
in them. They are things external to our minds, of which we 
have ideais. 

An objedl communicates an idea : but it does not follow that 
every idea is communicated by an obje£l. The mind can create 
ideas in various wa3rs ; or at leaft can derive, by combinations 
which are not found in external exiftence, new coUedions of 
ideas. We have aperfefUy diftin£t idea of a unicorn, or allying 
dn^n : when we lay there are no fuch things, we fpeak ob- 
je£Uvely only : ideally, they have as much exiftence as a horie or 
a flieep ; to a herald, more. Add to this, that the mind can 
feparate ideas into parts, in fuch manner that the parts alone are 
not ideas of any exifting feparate material obje<Sb, any more than 
the letters of a word are conftituent parts of the meaning of the 
whole. Hence we get what are called qualities and relations. A 
ball may be hard and round, or may have hardnefs and round- 
ne& : but we can not &y that hardnefs and roundness are feparate 
external material objects, though they are objedls the ideas of 
which neceilarily accompany our perception of certain objeAs. 
Thefe ideas are called abJlraSf as being removed or abftraded from 
the complex idea which gives them : the abftradlion is made by 
comparifon or obfervation of resemblances. If a perfon had never 
feen any thing round except an apple, he would perhaps never 
think of roundneis as a diftin£t objed of thought. When he iaw 
another round body, which was evidently not an apple, he would 
immediately, by perception of the refemblance, acquire a feparate 
idea of the thing in which they refemble one another. 

Abftra£Uon is not performed upon the ideas of material objecEh 
only. For inftance, from condud of one kind, running through 
a number of a£Kons, performed by a number of peribns, we get 
the ideas of goodnefs, wickedne(s, talent, courage. But we muft 
not imagine that we can make ideally external reprefentation of 
thefe words. They are objeSfs^ that is to fay, the mind confiders 
them as external to itfelf : but they are not material objects. 
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Some people deny their exiftence, and look upon them as only 
abftrad words, or words under which we (peak of minds or 
bodies without ipecifying any more than one of the ideas pro- 
duced by thefe minds or bodies. For inftance, they aflert that 
when we fay ^ knowledge gives power ' it is really that perlbns 
with knowledge are therefore able, or have power, to produce, 
or to do, what perfons without it cannot. This is a queftion 
which it does not concern me here to difcufe. 

Seeing that the mind poflefles a power of originating new 
combinations of ideas, and alfo of abftra£ling from complex ideas 
the more fimple ones of which, it feems natural to lay, they are 
compofed, it has long been a queftion among metaphyfidans 
whether the mind has any ideas of its own which it poflefles in- 
dependently of all fuggeftion from external objeds. It is not 
neceflary that I (hould attempt to lead the ftudent to any con- 
dufion* on this fubjed: for our purpofe, the diftin£Uon between 
ideas and objedb, though it were fidie, is of more importance 
than that between innate and acquired ideas, though it be true* 
But one of thefe two things muft be true : either we have ideas 
which we do not acquire from or by means of communication 
with the external world (experience, trial of our fenfes) or there 
is a power in the mind of acquiring a certainty and a generality 
which experience alone could not properly give. For inftance, 
we are iatisfied as of our own exiftence that ieven and three col- 
levied are the &me as five and five, whatever the objeSs may be 

* It has alwap appeared to me much fuch a queftion as the following. 
There are hooks which certainly catch fiih if put into the waiter $ and moft 
certainly they have been put into the water. There are then fiih upon them. 
But thefe fiih might have been on fome of them when they were put into die 
water. It is to no purpofe to inquire whether it was fo or not, unleis there 
be fome diftin£Uon between the fiihes which may make it a quciUon whether 
fome of them could have been bred in the river into which the hooks were 
put. The mind has certainly a power of acquiring and retaining ideas, 
which power, when put into communication with the external world, it muft 
exercife. There is no mind to experiment upon, except thoie which have 
had fuch communication. Are there found any ideas which we have icafim 
to think could not have been acquired by this communication ? any fiihes 
which could not have come out of the river ? Metaphyfidans feem to admit 
that if any ideas be innate, they are thofe of fpace, timd, and of cauie and 
eife£( : they feem alfo to admit, that if there be any ideas, which, not being 
innate, are fure to be acquired, they are thefe very ones. 
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which are counted: the thing is true of fingers, pebbles, counters, 
(heep, trees, &c. &c. &c. We cannot have aflured ourfelves of 
this by experience : for example, we know it to be true of peb- 
bles at the North Pole, though we have never been there ; we 
are as fure of it as of our own exiftence. I do not mean that we 
have a rational convi£lion only, fit to aft upon, that it is fo at the 
North Pole, becaufe it is fo in every place in which it has been 
tried : if we had nothing elfe, we fhould have this ; but we feel 
that this leffer convi£Uon is fwallowed up by a greater. We have 
the lefler conviftion that the pebbles at the pole M to the ground 
when they are let go : we are very fure of this, without aflerting 
that it cannot be otherwife : we fee no mpoJJibiUty in thofe peb- 
bles being fuch as always to remain in air wherever they are 
placed.* But that feven and three are no other than five and 
five is a matter which we are prepared to affirm as pofitively of 
the pebbles at the North Pole as of our own fingers, both that it 
is fo, and that it mufl be fo. Whence arifes this aftual diflFerence 
in point of faft, between our mode of viewing and knowing 

* Metaphyficiansy in their fyftems; have often taken this diftin6lion to be 
one of f3rftem only, treating it as a thing to be accepted or rejefted with 
the fyftem, inftead of an a£hial and indifputable phenomenon which re- 
quires explanation under any f3rftein. Dr. Whewell, of all Engliih writers 
on natural fcience I know, is the one who has made the fafl, as a fiai6l, per- 
vade his writings, fometimes attached to a fyftem, fometimes not. The 
following remarks on the general fubjefl are worth confideration : " It is 
indeed, extremely difficult to find, in fpeaking of this fubje^, expreflions 
which are fatisfaflory. The reality of the obje£b which we perceive is a 
profound, apparently an infoluble problem. We cannot but fuppofe that 
exiflence is fomethlng different from our knowledge of exiftence : — that what 
exifb, does not exift merely in our knowing that it does :— -truth is truth 
whether we know it or not. Yet how can we conceive truth, otherwife than 
as fomething known ? How can we conceive things as exifting, without 
conceiving them as objefls of perception ? Ideas and Things are conftantly 
oppofed, yet neceflarily coexiftent. How they are thus oppoflte and yet iden- 
tical, is the ultimate problem of all philofophy. The fucceflive phafes of 
philofophy have confifted in feparating and again uniting thefe two oppofite 
elements ; in dwelling fometimes upon the one and fometimes upon the other, 
as the principal or original or only element ; and then in difcovering that 
fuch an account of the ftate of the cafe was infufficient. Knowledge requires 
ideas. Reality requires things. Ideas and things coexift. Truth ij, and is 
known. But the complete explanation of thefe points appears to be beyond 
our reach." 
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diiFerent fpecies of aflertions ? the truth of the hft named afier- 
tion is not born with us, for children are without it, and learn it 
by experience, as we know. The muji he fo cannot be acquired 
from experience in the common way, for that lame experience 
on which we rely tells us that however often a thing may have 
been found true, whatever rule may have been eftabliflied by re- 
peated inftances, an exception may at laft occur. There feems 
then to be in the mind a power of developing, from the ideas 
which experience gives, a real and true diftin£tion of neceflary 
and not neceflar}', poffible and impoffible. The things which 
are without us always confirm our necejfary propofitions : but 
how we derive that complete afTurance that they will do fi> as 
&ithfully as hitherto they have done fo, is not within our power 
to (ay. 

Conne&ed with ideas are the names we give them ; thefpoken 
or written founds by which we think of them, and communicate 
with others about them. To have an idea, and to make it the 
fubje£l of thought as an idea, are two perfedly diftind things : 
the idea of an idea is not the Idea itfelf. I doubt whether we 
could have made diought itfelf the fubjed of thought without 
language. As it is, we give names to our ideas, meaning by a 
name not merely a fingle word, but any colledlion of words which 
conveys to one mind the idea in another. Thus arman-in-a- 
black-coat-riding-along-die high-road-on-a-bay-hoHe is as much 
the name of an idea as man, black, or horfe. We can coin 
words at pleafure ; and, were it worth while, might invent a 
fingle word to ftand for the preceding phrafe. 

Names are ufed indifferently, both for the objeds which, pro- 
duce ideas, and for the ideas produced by them. This is a dis- 
advantage, and it will fi'equendy be necefTary to fpecify whedier 
we fpeak ideally or' obje^vely. In common conveHadon we 
fpeak ideally and think we fpeak objectively : we take for granted 
that our own ideas are fit to pa& to others, and will convey to 
them the fame ideas as the objeds thcmfelves would have done. 
That this may be the cafe, it is neceflary firfl, that the ohjcSt 
fhould really give us the fame ideas as to others ; fecondly, that 
our words fhould carry from us to our correfpondents the £une 
ideas as thofe which we intended to exprefs by them. How, 
and in what cafes, the firfl or the fccond condition is not fill- 
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, it is impolGble to know or to enumerate. \But we have 
nothing to do here except to obfcrvc that we are only incidentally 
cooc«n>cd with this queflion in a work of logic. We prefume 
fixed and, if ohje^tive, objeiflivciy true ideas, with certain names 
atucbed : lb thai it is never iu doubt whether a name be or be not 
properly Utached to any idea. This method muH be followed in 
»II worics of Icience : a conceivably attainable end Js firft pre- 
lumed to be attained, and the confequences of its attainment are 
fludicd. Then, afterwards, comes the queftion whether this end 
is alwzy* attained, and if not, why. The way to mead bad roads 
mull come at the end, not at the beginning, of a treatile on the 
art of making good ones. 

Every itame has a reference to every idea, either affirmative or 
negative. The term htrfi applies to every thing, either pofiuvely 
or DCptivdy. This (no matter what I am fpeaking of) either is 
or is 9»t » boric. If there be any doubt about it, either the idea 
b not prccilc, or the term hor/t is ill underftood. A name ought 
to be like a boundary, which clearly and undeniably cither fbuts 
in. Of flints out, every idea that can be fuggeftcd. It is the im- 
pcrfcdion of our minds, our language, and our knowledge of 
cxteoia] things, that this clear and undeniable inclufion or exclu- 
&m '» feUom attainable, except as to ideas which are wtll niithin 
iht Jw wAiij : at and near the boundary itfelf all is vague. There 
an Jecidcd greens and decided blues : but between the two 
coloon there are fludes of which it muft be unfettled by uni- 
vcfftl agrtemcni to which of the two colours they belong. To 
the eye, green paJTes into blue by imperceptible gradations : our 

^^Aaik* will fuggeft no place on which all agree, at which one is 

^BB«nd aai die other to begin. 

^Hk>B«( the attrance of knowledge has a tendency to fupply means 

^^Wfndfe definition. Thus, in the inftance above cited, Wol- 
bAoa aai Fraunhofer have difcovered the black tines which al- 
ways edft Ea the fpedrum of folar colours given by a glafs prifm, 
in the fane rcbtire places. There are definite places in the fpeo 
iram,by the help of which the place of any (bade of colour therein 
exifting may* be alccnained, and meant of definition given. 
When a nunc is complex, it frequently admits of definition, 

* It i» qvitt wkbia Ihc pollibililin of (hr ipjilicaliciii of fciinct to ibe 
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nominal or real. A name may be faid to be defined nominalfy 
when we can of right fubftitute for it other terms. In fuch a 
cafe, a perfon may be made to know the meaning of the word 
without accefs to the obje£l of which it is to give the idea. Thus, 
an ijland is completely defined in ^ land furrounded by water.' 
In definition, we do not mean that we are neceflarily to have 
very precife terms in which to explain the name defined : but, as 
the terms of the definition fo is the name which is defined ; ac- 
cording as the firfl are precife or vague, clear or obfcure, (b is the 
fecond. Thus there may be a queftion as to the meaning of 
land: is a marfh flicking up out of the water an ifland ? Some 
will fay that, as oppofed to water, a marfh is land, others may 
confider marfh as intermediate between what is commonly called 
[dry] land and water. If there be any vaguenefs, the term ifland 
mufl partake of it : for ifland is but fhort for ^ land furrounded by 
water,' whether this phrafe be vague or precife. This fort of de- 
finition is nominal^ being the fiibfUtution of names for names. It 
is complete, for it gives all that the name is to mean. An ifland, 
as fuch, can have nothing neceflarily belonging to it except what 
neceflarily belongs to ^ land furrounded by water.' By real de- 
finition, I mean fuch an explanation of the word, be it the whole 
of the meaning or only part, as will be fufficient to feparate the 
things contakied under that word from all others. Thus the 
following, I believe, is a complete definition of an elephant; ^an 
animal which naturally drinks by drawing the water into its nofe, 
and then fpirting it into its mouth.' As it happens, the animal 
which does this is the elephant only, of all which are known upon 
the earth : fo long as this is the cafe, fo long the above definition 
anfwers every purpofe ; but it is far from involving all the ideas 
which arife from the word. Neither fiigacity, nor utility, nor the 
production of ivory, are necefTarily connected ¥rith drinking by 
help of the nofe. And this definition is purely obje^ve ; we do 
not mean that every idea we could form of an animal fb drinking 
is to be called an elephant. If a new animal were to be difco- 
vered, having the fame mode of drinking, it would be a matter 
of pure choice whether it fhould be called elephant or not. It 

arts that the time (hould come when the (pe£farum, and the lines in it, will 
he ufed for matching colours in every linen-draper^s (hop. 



On ObjeBsy Ideas ^ and Names. 37 

muft then be fettled whether it (hall be called an elephant, and 
that race of animals (hall be divided into two fpecies, with diftinc- 
tive definitions ; or whether it (hall have another name, and the 
definition above given (hall be incomplete, as not ferving to draw 
an entire di(Un£lion between the elephant and all other things. 

It will be obferved that the nominal definition includes the real, 
as fbon as the terms of fubflitudon are really defined : while* the 
real definition may fall (hort of the nominal. 

When a name is clearly underfjbood, by which we mean when 
of eveiy objed of thought we can diftinfUy fay, this name does 
or does not, contain that obje6i — we have faid that the name ap- 
plies to everything, in one way or the other. The word man 
has an application both to Alexander and Bucephalus : the firfl 
was a man, the fecond was not. In the formation of language, 
a great many names are, as to their original fignification, of a 
purely negative character : thus, parallels are only lines which do 
not meet, aliens are men who are not Britons (that is, in our 
country). If language were as perfedt and as copious as we 
could imagine it to be, we (hould have, for every name which has 
a pofitive fignification, another which merely implies all other 
things : thus, as we have a name for a tree, we (hould have an- 
other to fignify every thing that is not a tree. As it is, we have 
fometimes a name for the pofitive, and none for the negative, as 
in tree : fometimes for the negative and none for the pofitive, as 
in paralkls : fometimes for both, as in a frequent ufe of per/on 
and thing. In logic, it is defirable to confider names of inclufion 
with the correfponding names of exclufion : and this I intend to 
do to a much greater extent than is ufual : inventing names of 
exclufion by the prefix not, as in tree and not-tree, man and not- 
man. Let thefe be called contrary j* or contradiSfory^ names. 

Let us take a pair of contrary names, as man and not-man. 
It is plain that between them they reprefent everything imaginable 
or real, in the univerf^. But the contraries of common language 
ufually embrace, not the whole univerfc, but fome one gene- 
ral idea. Thus, of men, Briton and alien are contraries : every 
man muft be one of the two, no man can be both. Not-Briton 
and alien are identical names, and fo are not-alien and Briton. 

• I intend to draw no diftin^ion between thefe words. ^ - 
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The laine may be faid of integer and fraflion among numbers, 
peer and commoner among fubjefts of the realm, male and fe- 
male among animals, and (b on. In order to express this, let us 
fay that the whole idea under confideration is the univerfi (mean- 
ing merely the whole of which we are confidering parts) and let 
names which have nothing in common, but which bettireen them 
contain the whole idea under confideratioii, be called contraries 
i«, or with refpe£f tOy that univerfe. Thus, the univerie 4)eing 
mankind, Briton and alien are contraries, as are fbldier and civi- 
lian, male and female, &c. : the univerfe being animal, man and 
brute are contraries, ice. 

Names may be reprefented by the letters of the alphabet: thus 
A, B, &c., may ftand for any names we are confidering, fimple or 
complex. The contraries may be reprefented by not- A, not-B, 
&c., but I (hall ufually prefer to denote them by the finall letters 
tf, by &c. Thus, everything in the univerfe (whatever that uni- 
verfe may embrace) is either A or not-A, either A or tf, either 
B or by &c. Nothing can be both .B and b ; every not-B is b^ 
and every Xiot-b is B : and fo on. 

No language, as may well be fuppofed, has been conftru£led 
beforehand with any intention of providing for the wants of any 
metaphyfical fyftem. In moft, it is feen that the neceffity of 
providing for the formation of contrary terms has been obeyed. 
Our own language has borrowed from the Latin as well as from 
its parent : thus we have imperfeify difagreeabUy as well as lof- 
formed and witUfs. There is a choice of contraries without very 
well fettled modes of appropriation : ftanding for difierent de- 
grees of contrariety. Thus we have not ferfeff which is not fo 
ftrong a term as imperfeSf ; and not imper/effjihc contrary of a 
contrary, which is not fo ftrong as perfeEt. The wants of com- 
mon converfation have fometimes retained a term and allowed 
the contrary to fink into difuie ; fometimes retained the contrary 
and neglected the original term ; fometimes have even introduced 
the contrary without introducing any term for the original no- 
tion, and allowed no means of exprei&ng the original, notion 
except as the contrary of a contrary. If we could imagine a 
perfe£): language, we ftiould fuppofe it would contain a mode of 
fignifying the contrary of every name : this indeed our own lan- 
guage may be faid to have, though fometimes in an awkward and 
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unidiomatic manner. One inflexion, or one additional word, 
may ferve to fignify a contrary of any kind : thus not man is 
effe6tive to denote all that is other than man. But there is a 
wider want, which can only be partially fupplied, for its complete 
iatisfadion would require words almoft b^ond the power of 
arithmetic to count : and all that has been done to make it le6 
confifts, in our language and in every other, moftly in the forma- 
tion of compound terms, be they fubftantive and adjedive, dou- 
ble fubftantives, or any others. A cla& of obje6b has a fub-clafs 
contained within it, the individuals of which are diftinguifhed 
from all others of the clafs by fomething common to them and 
them only. If the diftinguifhing charafteriftic have been fepa- 
rated, and a word formed to figniiy the abftraft idea, that word, 
or an adjedive formed from it (if it be not ah adje^ve) is joined 
with the general name of the clais. Thus we have ftrong men, 
white hories, &c. Or it may happen that the individuals of the 
fub-dafi take, in right of the diftinguifhing chara6ieriAic, a per- 
fe£Uy new name, and by the moft varied rules. A corn-grinding 
man b called from the implement he ufes, a miller; a meat- 
killing man from the organ which he fupplies, a butcher^ (if the 
firft idea of die etymology of this word be correft). Other men 
u(c mills and other trades feed the mouth : ftill cuftom has fet- 
tled thefe terms, though the.firft is only connected with its origin 
by the (pelling, and the fecond by a derivation which muft be 
fought in another language. But again, it will more often hap- 
pen that a diftin£Hve charafteriftic, belonging to fome only, gives 
no diftin£Hve name to thofey^;7f^, which ftill remain an unnamed 
fome out of the whole, to be feparated by the defcription of their 
charafleriftic when wanted, inftead of being the all of a name 
invented to exprefi them, and them alone of their clafi. In fuch 
a predicament, for inftance, are men who have never feen the 
fea, as diftinguifhed from thofe who have feen it. Hence it ap- 
pears that particular propofltions are not (b diftinft from uni- 
verfal ones in real charafter as they are generally made to be. 
If I iky ^ fome As are Bs' the reader may well fuppofe that It is 
not often neceflfary to advert to this fa<El : had it been fo, a name 
would have been invented fpecially to fignlfy ' As which are Bs/ 
If this name had been C, the propoiitlon would have been ^ every 
C is B.' 
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The fame convenience which di£hites the formation of a name 
for one (ub-clais and not for another, rules in the formation of 
contrary terms, as already noted. And diefe caprices of language 
— for logically confidered they are nothing elfe, though their for- 
mation is hx from lawlefs — make it defirable to include in a for- 
mal treatife the moft complete confideration of all piopofitions, 
with reference not only to their terms, but alio to ^e contraries 
of thofe terms. Every negative proportion is affirmative, and 
every affirmative is negative. Whatever completely docs one of 
the two, include or exclude, alfo does the other. If I fay that 
^ no A is B,' then, h being the name of every thing not B in die 
univede of the propofition, I (ay that ' every A is i:' and if I 
fey that ' every A is B,' I fey that ' no A is i.* Whetiicr a lan- 
guage will happen to poflefe die name B, or by or both, depends 
on circumilances of which logical preference is never one, ex- 
cept in treatifes of fcience. The Englifh may pofleft a term for 
B, the French only for b : fo that the feme idea muft be preiented 
in an affirmative form to an Englifhman, as in ^ eveiy A is B,* 
and in a negative one to a Frenchman, as ' no h\sb* From 
all this it follows that it is an accident of language whether a pro- 
pofition is univerfel or particular, pofitive or native. We, 
having the names A and B, may be able to fey ' eveiy A is B :* 
another language, which only names die contrary of B, muft fey 
' no A is b* A third language, in which As have not a feparate 
name, but are only individuals of the clafe C, muft fey ^ fome Cs 
are Bs ; ' while a fourth, which is in die further predicament of 
naming only ^, muft have it ' (bme Cs are not bs* When we 
come to confider the fyUogifm, we (hall have foil confirmation of 
the corrednefe and completenefe of this view. 

It may be objeded that the introduction of terms which are 
merely negations of the pofitive ideas contained in other terms 
is a fpecies of fi£lion. I aniwer, that, firft, the fi£lion, if it be a 
fiftion, exifts in language, and produces its efFeds : nor will it 
eafily be proved more fictitious than the invention of founds to 
ftand for things. But, fecondly, there is a much more efiedive 
aniwer, which will require a little development. 

When writers on logic, up to the prdent time, ufe fuch con- 
traries as man and not-man, they mean by the alternative,^ man 
and everything elie. There can be little efFedlive meaning, and 
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no ufe, in a claffiiication which, becaufe they are not men, in- 
cludes in one word, noUman^ a planet and a pin, a rock and a 
featherbed, bodies and ideas, wifhes and things wifhed for. But 
if we remember that in many, perhaps moft, propofitions, the 
range of thought is much lefs extenfive than the whole univerfe, 
commonly k called, we begin to find that the whole extent of a 
fubjed of difcuffion is, for the purpofe of di(cuffi6n,.what I have 
called a univerfe^ that is to (ay, a range of ideas which is either 
exprefled or underftood as containing the whole matter imder 
confideration. In fuch univerfes, contraries are very common : 
that is, terms each of which excludes every cafe of the other, 
while both together contain the whole. And, it.muft be ob- 
ferved that the contraries of a limited univerfe, though it be a 
fufficient real definition of either that it is not the other, are fre- 
quently both of them die objects from which pofitive ideas are 
obtained. Thus, in the univerfe of property, perfonal and real 
are contraries, and a definition of either is a definition of the 
other. But though each be a negative term as compared with 
the other, no one will lay that the idea conveyed by either is that 
of a mere negation. Money is not land, but it is fomething. And 
even when the contrary term is originally invented merely as a 
negation, it may and does acquire pofitive properties. Thus 
alien is ilri£Uy not-Briton : but fuppofe a man taken in arms 
againfl the crown on fome fpot within its dominions, and claim- 
ing to be a prifoner of war. The anfwer that he is a Britifh fub- 
je£l is a negation : to eflabllfh his pofitive claim he firft mufl 
prove himielf an alien, and moreover that he is in another pofitive 
predicament, namely, that he is the fubjeft of a power at war 
with Great Britain. Accordingly, of two contraries, neither 
muft be confidered as only the negation of the other : except when 
the univerfe in queflion is fb wide, and the pofitive term fo li- 
mited, that the things contained under the contrary name have 
nothing but the negative quality in common. 

Perception of agreements and difagreements is the foundation 
of all affirtion : the acquirement of fuch perception with refpeft 
to any two ideas by the comparifon of both with a third, is the 
procefs of all inference. To- infer, by comparifon of abflraft ideas, 
is the peculiar privilege of man ; to need inference is his imper- 
fection. To what point man would carry inference if he wanted 
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language, how much further die lower animals could cany what 
they have of it if they had language, are queftions on which it is 
vain to fpeculate. The words is and is noty which imply die 
agreement or difagreement of two ideas, muftexift, explicidy or 
implicidy, in every afl*erdon. And what we call agreement or 
difagreement, may be reduced to identity or non-identity. When 
we fay John is a man, we have die firft and moft objedive form of 
aflfertion. Looked at in the moft objeftive point of view it is 
only this, John is one of the individual objects who are called 
man. Looked at ideally, the propofition is more general. The 
idea of man, gathered from inftances, prefents itfelf as a colledive 
mafs of ideas, of which we can figure to ourfelves an inftance 
widiout neceilarily calling up die idea of any man that ever ex- 
ifted. In the ideal conception of man, Achilles is a man as 
much as the Duke of Wellington, whether the former ever ex- 
ifted obje<Elivelv or no : of all the ideas of man which the mmd 
can >m4ine, the former is one as weU as the latter. ■ 

The feparation of ideas, or formation of abftraA ideas^ and 
aiTertion by means of them, prefents nodiing, for our purpofe, 
which differs from the former cafe. If we lay ' this pi£hire b 
beautiful,' the mere phrafe is incomplete, for ' botutiful' is only an 
attribute, a purely ideal reference to a claffification which the 
mind makes, di£lated by its own judgment. The pidure bemg 
a material obje£t, cannot be anything but an objed, cannot be- 
long to any clafs of notions, imlefs that clafi contain objeds. 
What the propofltion may mean is to a certain extent dependent 
upon the implied fubftantive to which beautiful belongs : that is, 
to the clafs of objefls which die propofition implies die mind to 
have feparated into beautiful and not beautiful. It may be that 
the picture is a beautiful pidure : or a beautiful work of art, tak- 
ing its place in that divifion by which not only pictures, but fta- 
tues, buildings, reliefs, &c. are feparated into beautiful and other- 
wife : or a beautiful creation of human thought, placed among 
works of art, imagination, or fcience, &c. in the fubdivifion beau- 
tiful : or finally^ it may be a beautiful things placed with all ob- 
jeAs of perception in a fimilar fubdivifion. 

In all aflertions, however, it is to be noted, once for all, that 
formal logic ^ the obje6i of this treatife, deals with names and not 
with either the ideas or things to which thcfc names belong. We 
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are concerned with the properties of/ A is B' and ' A is not B ' 
ib (ar as they prefent an idea independently of any fpecificadon 
of what A and B mean : with fuch ideas upon propofitions as 
are prefented by their ^rmj, and are common to all forms of the 
£une kind. The reality of logic is the examination of the ufe of 
is and is not : the tracing of the confequences of the application 
of theie words. The argument ' when the fun fhines it is day : 
but it is not day, therefore the fun does not fhine/ contains a 
theory and two fa£b, the latter of which is made to follow from 
the former by the theory. That inference is made is feen in the 
word therefore : and the (entence is capable of being put upon its 
trial for truth or falfehood by logical examination. But this exa- 
mination reje£l9 the meaning of (im and day, the truth of the 
theory and of the hSts ; and only inquires into the right which 
the ientence, of its own ftrudure, gives us to introduce die word 
therefore. It merely enters upon ^ when A ix, B is ; but B is 
not ; therefore A is not:* and decides that this b a corre£l: junc- 
tion of precedents and confequent, an exhibition of neceflary con- 
nexion between what goes before and after therefore^ and a de- 
velopment, in the latter, of what is virtually, though not actually, 
exprefled in the former. What A and B may mean is of no 
confequence to the inference^ or right to bring in * A is not* 

Thus A and B, divefted of all fpecific meaning, are really 
names as names, independently of things : or at lead may be (b 
confidered. For the truth of the propofition, under all mean- 
ings, gives us a. right to fuppofe, if we like, that names are the 
meanings — that is to fey, that we may put it thus, ' When the 
name A is, the name B Is: but the name B is not; therefore the 
name A is not. 

It is not therefore the obje6i of logic to determine whether 
concluflons be true or falfe ; but whether what are aiTerted to 
be concluflons are conclujions. By a conclufion is meant that which 
is and muft be jhut in with certain other preceding things put in 
firft : it is that which muft have been put into a fentence becaufe 
certain other things were put in. To infer a conclufion is to bring 
inj as it were, the dire6l ftatement of that which has been virtu- 
ally ftated already — has been Jhut in. When we fay ' A is B, 
B is C ; we conclude A is C ' ; it would be more correft to fay 
^ A is B, B is C ; we have concluded A is C '. Wc (hould never 
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think of faying ^ we have put into a box a man's upper drels of 
the colour of the trees ; therefore we muji put in a green coat ' ; 
— we fhould fay * we have put in* To infer the conclufion then 
is to bring in a ftatement that we have concluded. 

Inference does not give us more than there was before : but it 
may make us fee more than we faw before : ideally (peaking, 
then, it does give us (in the mind) more than there was before. 
But the homely truth that no more can come out than was in, 
though accepted as to all material obje£ls even by metaphyficians 
— who are generally well pleafed to find the key of tL box which 
contains what they want, though fure that it will put in no more 
than was there already — has been applied to logic, and even to 
mathematics, in depreciation of their rank as branches of know- 
ledge. Thofe who have made this ftrangeft of human errors 
muft have afTumed an ideal omnifcience, and looked at human 
imperfe£tion objeflively. Omnifcience need neither compare 
ideas, nor draw inferences: the conclufion which we deduce 
from premifes, is always prefent with them ; truths are cancomi" 
tantSj not confequences. When we iay that one aflertion y%i&u;x 
from another, we fpeak purely ideally, and deicribe an imperfec- 
tion of our own minds : it is not that the confequence follows 
from the premifes, but that our perception of the confequence fol- 
lows our perception of the premifes : the confequence, objedively 
fpeaking, is in, and with, and of, the premifes. We (peak wron^ 
if we fpeak ideally, when we fay that 'A is C,* ix in * A is B and 
B is C ' : in fa6i, it is only by giving an objcflive view to die 
argument, that we can even aflert that it will be feen. To un- 
cultivated minds, this fimple conclufion is never concomitant 
with the premifes, and only with fome difficulty a confequence. 

From the certainty that a confequence may be made to come 
out, which is an allegorical ufe of the word outy we afTume a right 
to declare, by the fame fort of allegory,* that it was in. The 
premifes therefore contain the conclufion : and hence fome have 
fpoken as if in fludying how to draw the conclufion, we were 
fludying to know what we knew before. All the propofitions 
of pure geometry, which multiply fo fafl that it is only a fmall 

* I am of opinion that it is more confident with analogy to fay that the 
hypothefis is contained in its neceflTary confequence, than to fay that the for- 
mer contains the latter. My reafon will appear in the courfe of the work. 
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and iiblated dais even among mathematicians who know all that 
has been done in that (cience, are certainly contained in, that is 
necellarily deducible from, a very few fimple notions. But to be 
known from thefe premifes is very different from being known with 
them. 

Another form of die aiTertion is that confluences are virtually 
contained in the premifes, or (I fuppofe) as good as contained in 
the premifes. Perfons not fpoiled by fophiflry will fmile when 
they are told that knowing two flraight lines cannot enclofe a 
(pace, the whole is greater than its part, &c. — they as good as 
knew that the three interfeftions of oppofite fides of a hexagon 
infcribed in a circle mufl be in the fame flraight line. Many 
of my readers will learn this now for the firfl time : it will com- 
fort them much to be aflured, on many high authorities, that they 
virtuaDy knew it ever fince their childhood. They can now pon- 
der upon the di(Hn£Hon, as to the flate of their own minds, be- 
tween virtual knowledge and abfblute ignorance. 

There mufl always be fbme contention as to the relative value 
of their knowledge between the fhidents of the things which we 
can lee mufl have been, and of the things which, for what 
we can fee, might have been otherwife. How much of the dif^ 
tin<%on is due to our ignorance, no one can tell. In the mean 
time, it is of more ufe to point out the advantage, as things are, 
of flud3ring both kinds of knowledge, than to attempt to inflltute 
a rivalry between them. Thofe who have undervalued the fludy 
of necefTary confequcnces, have allowed themfelves, in illuflrat- 
ing their argument, phrafes * which taken literally, mean more 
perhaps than they intended. 

* We might fometimes take them to mean that the ftudy of necefTary 
connexion in logic, mathematics, &c., is at lead ufelefs, if not pernicious. 
Now we (hould fuppofe, if this be what they mean, that clofe connexion, 
(hort of abfolute neceility, muft partake fomewhat of the fame character. If 
the abfolute mathematical neceility that three angles of a triangle are equal 
to two right angles is therefore to be avoided, the ftudy of phyfics, in which 
there are the neceflities which we exprefs by the term lanxjs of nature^ muft 
do fome harm. Hiftory, in which we may fo often count upon the actions 
which motives will produce, cannot be quite faultlefs : and there are laws of 
formation in language which might as well be kept out of fight, for they 
aft almoft with the uniformity of laws of nature. True knowledge muft 
confift in the ftudy of the aflions of madmen : that a certain man imagined 
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The ftudy of logic, then, confidered relatively to human know- 
ledge, (lands in as low a place as that of the humble rules of 
arithmetic, with reference to the vaft extent of mathematics and 
their phyfical applications. Neither Is the lefi important for its 
lowlineis : but it is not every one who can fee that. Writers on 
the fubje£l frequently take a (cope which entitles them to claim 
for logic one of the higheft places : they do not con(ine them- 
felves to the connexion of premi(es and conclufton, but enter 
upon the periculum et commodum of the formation of the premi(es 
themfelves. In the hands of Mr. Mill, for example (and to fome 
extent in thofe of Dr. Whateley) logic Is the fcience of diftin- 
gui(hing truth from falfehood, fo as both to judge the premi(es 
and draw the concluflon, to compare name with name, not only 
as to identity or difference, but in all die varied adbdations of 
thought which arife out of this compari(bn. 



CHAPTER III. 

On the AbftraH Form of ifie Propojiiion. 

IN the preceding chapter, I have endeavoured to put together 
fuch notions on die a£htal fources of our knowledge as may 
give the reader die means of thinking upon points which any 
fyftem of logic, however reftrided, muft neceflarily (uggeft. 
We cannot attempt to conned our ufe of words with our nodons 
of things, without the occurrence of a great many difficulties, a 
great many fources of adverfe theories, and of never-ending diA 
putes. We cannot even reprefent phenomena, as phaenomena, 
except in the language of (bme fyftemy and it may be of a wrong 
one. The confidence which the favourers of thefe feveral the- 
ories place in their corre^efs is a fufficient rea(bn for keeping 
the account of the proce(s of the underftanding, fo (ar as it can 
be made an exa<El fcience, as diftin£l as poffible from aU of them : 
for they di(Fer widely, and if they agree in anything which can 

himfelf to be Caefai^ when he might juft as well have been Newton or Ne- 
buchadnezzar, muft be a real bit of knowledge, not virtually contained in 
anything elfe, wholly or partially. 
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be diftin£Uy apprehended, it is only in having names of great 
authority enrolled among the partifans of every one. 

In order to examine the laws of inference, of the way of diA 
tindly perceiving the right to (ay * therefore/ * fo that,' ' vdience 
it muft be,' &c., &c., in a manner which may be admitted, k 
far as we go, by all, we muft make thb feparadon veiy complete. 
All admit propofitions, as 'man is animal,' 'no man is fauldeis;' 
all are, after a little thought, agreed upon the modes of inference : 
but upon the import of a fimple propofidon, there is every kind 
of difference. How much we mean, when we £iy ' man is ani- 
mal,' and how we arrive at our meaning, is matter for volumes 
on different fides of unfetded queftions. 

Jn order properly to examine the laws of inference, or ofany 
thing elfe, we muft firft endeavour to arrive at a diftind abftrac- 
tion of fo much of the idea we are concerned with, as is itielf the 
precedent reafon, if it be right fo to (peak, of the law in queftion. 
This is an eaiy procefs upon familiar things. We do not give 
the carriers of goods much credit for profundity, in feeing that, 
on a given road, there is only the difference of weight by which 
they are concerned to know how one parcel differs from another; 
and further that, as long as they have to carry a pound, it matters 
nothing whether it be of fugar or iron. It is diis procefs which 
we want to perform to the utmoft, upon the fimple propofidon. 
Writers on logic, from Ariftode downwards, have made a large 
and important ftep in fubftitudng for fpecific names, with all their 
fuggeftions about them, the mere letters of the alphabet. A, B, 
C, &c. Thefe letters 2Lre Jjfmbolsj and general fymbols : each of 
them flands for any one we pleafe of its clafi. But what are 
they Qrmbols of, names, ideas,* or the objeds which give thofe 
ideas ? The anfwer is, that this is precifely one of thofe confi- 
deradons which we may leave behind, in abftra<Eling what is 
neceflary to an examination of the laws of inference. The only 
condidon is, that we are to confine ourfelves to one or the other. 
When we fay man is animal, it may be that the name man is 
contained in the name animal, that the idea of man is contained 
in that of animal, or that the obje£l man is in the obje<El animal. 
Or if there were twenty more different appropriations of the 

• Meaning of coiirfe (page 30) ideas of idea% and ideas* of objects. 
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(jrmbols, the fame thing might be (aid of each. This is^ I believe, 
the firft ufe of the general fymbol in order of time ; the algebrai- 
cal uie of letter or other (ymbol, to defignate number, being both 
fubfequent and derived. 

When therefore we (ay * Every X is Y*, we underftand that 
X is a (ymbol which repre(ents an inftance of a name, idea, ob- 
jeft, &c., as the cafe may be. There may be more or fewer of 
fuch inftances ; they may be numerable or iimumerable. And the 
(ame of Y. The language of logicians has generally been unfa- 
vourable to the diftinft perception of their teniis being diftribu- 
tively applicable to claflfes of inftances. They have rather been 
quantitative than quantuplicitative : expreffing them(elves as if, in 
faying that animal is a larger or wider term than man, they would 
rather draw their language from the idea of two areas, one of 
which is larger than the other, than from two coUedions of indi- 
vifible units, one of which is in number more than the other. 
They have even carried this (b far as to make it doubtful, except 
from context, whether their diftindion between univerial and par- 
ticular is that of all znAfome^ or of the whole and part. If their 
inftances had been white fquares^ dieir ' all A is B* and ^ (bme A 
is B' might have applied as well to ^ All the (quare is white' and 
' Some of the fquare is white' as to ' All the (quares are white' and 
' Some of the (quares are white/ I (hall take particular care 
to u(e numerical language, as diftinguifhed from magnitudinal, 
throughout this work, introducing of courie, die plurals Xs, Ys, 
Zs, &c. 

I may mention here another mode of fpeaking, which will, I 
think, appear obje£Uonable to all who are much u(ed to confi- 
deration of quantity. When a compound idea contains two or 
more fimpler ones, (bme logicians have fpoken as if the com- 
bination were legitimately reprefented by arithmetical aJJition. 
Thus the combination of the ideas of animal and rational muft 
give the idea of man : for the two ^notions co-exift in nothing 
elfe that we know of. Accordingly, (bme write animal -{- ratio- 
nal ^:sz man. If this be intended as an abftraftion of the notation of 
arithmetic, for the purpofe of fitting to it entirely different mean- 
ing, there is of courfe no objection which I need confider here: 
but it feems to me that more is meant, and that tho(e who have 
ufed this notation imagine a great refemblance between combining 
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ideas, and cumulating them. What the diiFerence is, I cannot 
pretend to lay, any more than I can pretend to (ay what the dif- 
ference is between chemically combining volumes of oxygen and 
hydrogen, fb as to produce water, and fimple cumulation of them 
in the lame veflel, lb as to produce a mixed gas : every beginner 
knows that the eledric fpark, or Ibme other inexplicable agency, 
is neceflary to turn the muced gas into a new chemical combina- 
tion. But that the difference exifts in the former cafe alio, feems 
to me as clear as any thing I can imagine. Even in chemiftry the 
cumulative notation, which was once thought an all-fufficient mode 
of expreffing the refults of the atomic theory, has failed with the 
progrefi of knowledge. To a conflderable extent, the introduc- 
tion of modes of cumulation as yet anlwers the purpole : but 
there ftill remain. f/oiyf^iV compounds, differing in properties, but 
of the lame compofition. For example, the tartaric and racemic 
acids: of which Profeffor Graham fays {Elements of Chemiftry p. 
158), "A nearer approach to identity could Icarcely be con- 
ceived than is exhibited by thele bodies, which are, indeed, the 
lame both in form and compofition. ..... But by no treat- 
ment can the one acid be tranfmuted into the other." If the 
above mode of confounding cumulation and combination be ad- 
miffible, I fuppole we might eafily give ourfelves a right to lay that 

2 + 2 + addition = 4 

an equation at which the mathematician would flare. 

So much for the charaAeriflics of the terms of a propofition, 
as wanted for the abflradl forms of inference. It remains to 
confider thole of the connefting copulae is and is not. 

The complete attempt to deal with the term is would go to 
the form and matter of every thing in exiftence^ at leaft, ifnot to 
the poffible form and matter of all that does not exifl, but might. 
As far as it could be done, it would give the grand Cyclopaedia, 
and its yearly fupplement would be the hiflory of the human race 
for the time. That logic exifls as a treated fcience, arifes from 
the charafteriftics of the word, requifite to be abflrafted in fludy- 
ing inference, being few and eafily apprehended. It may be ufed 
in many fenles, all having a common property. Names, Ideas, 
and objeds, require it in three different fenfes. Speak of namesy 
and lay ^ man Is animal' : the is is here an Is of applicability ; to 

E 
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whatfoever (idea, obje£l, &c.) man is a name to be applied, to 
that fame (idea, objed, &c.) animal is a name to be applied. As 
to ideas, the i$ is an is of poflfeffion of all eflential chara<^eriftics ; 
man is an idea which poiTefles, contains, prefents, all that is con- 
ftitutive of the idea animal. As to abfolute external objefts, the 
is is an is of identity, the moft common and pofitive ufe of the 
word. Every man is one of the animals ; touch him, you touch 
an animal, deftroy him, you deftroy an animal. 

Thefe fenfes are not all interchangeable. Take the is .of iden- 
tity, and the name man is not, as a name, the name animal: the 
idea man is not, as an idea, the idea animal. Now we muft afk, 
what common property is poiTeiTed by each of thefe three notions 
of If , on which the common laws of inference depend. Common 
laws of inference there cert^ly are. If the applicability of the 
name A be always accompanied by that of B, and that of B by 
that of C, then that of A is always accompanied by that of C. If 
the idea A contain all that is eflential to the idea B, and B all that 
is eflential to C, then A contains all that is eflential to C. If the 
objedl A be actually the obje<El B, and if B be adually C, then 
A is actually C. 

The following are the charafteriftics of the word is which, ex- 
ifting in any propofed meaning of it, make that meaning £itisfy 
the requirements of logicians when they lay down the propofidon 
^ A is B.' To make the ftatement diftinft, let the propofition 
be doubly Angular, or refer to one inftance of each, one A and 
one B : let it be ^ this one A is this one B.' 

Firft, the double Angular propofition above mentioned, and 
every fuch double-fingular, muft be indifiereht to converfion : the 
' A is B,' and the ^ B is A' muft have die lame meaning, and be 
both true or both Bdfe. 

Secondly, the connexion ij, exifting between one term and 
each of two others, muft therefore exift between thofe two 
others ; fo ' A is B' and ' A is O muft give ' B is C 

Thirdly, the efllential diftindion of the term is not is merely 
that is and is not are contradi^ory alternatives^ one muft, both 
cannot, be true. 

Every connexion which can be invented and fignified by the 
terms is and is not^ fo as to iadsfy thefe three conditions, makes 
all the rules of logic true. No doubt abiblute idendty was the fiig- 
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gefting connexion from which all the others arofe : juft as arith- 
metic was the medium in which the forms and laws of algebra 
were fuggefted. But, as now we invent algebras by ab{lra6i- 
ing the forms and laws of operation, and fitting new meanmgs to 
them, fo we have power to invent new meanings for all the 
forms of inference, in every way in which we have power to 
make meanings of is and is not which fatisfy the above condi- 
tions. For inftance, let X, Y, Z, each be the fymbol attached 
to every inftance of a clafi of material obje£ls, let is placed be- 
tween two, as in * X is Y' mean that the two are tied together, 
(ay by a cord, and let X be confldered as tied to Z when it is 
tied to Y which is tied to Z, &c. There is no iyllogifm but 
what remains true under thefe meanings. Thus 

The iyllogifm Is true in the fenfe 

Every X is Y Every X is tied to a Y 

Some Zs are not Ys Some Zs are not tied to Ys 

.'. Some Zs are not Xs .'.Some Zs are not tied to Xs 

This laft inftance might be considered as a material reprefen- 
tation of attachment together of ideas in the mind. 

We muft diftinftly obferve that it is not every cafe of infe- 
rence which demands all the chara6leriftics to be fatisfied. Thus 
in the moft common cafe of all, ' Every A is B, every B is C, 
therefore every A is C,' of all the three conditions only the fe- 
cond is wanted to fecure the validity of this cafe. Though it be fel- 
dom thought worth while to make this obfervation, yet it is uni- 
verfal pra6lice to a6l upon it, and fo as to introduce into formal 
logic apparent contradictions of its own rules. For example,th e 
following are allowed to pafs for fyllogifms, in the ordinary defi- 
nition of that word. 

* Every A is greater than fome one B ; every B is greater than 
fome one C, therefore every A is greater than fome one C' 
And the fame when inftead of greater than is read equal to or 
lefs than. The form which moft commonly appears is the 
pair of doubly Angular propofitions, ' A (one thing) is greater 
than B ; B is greater than C ; therefore A is greater than C* 
Here ' greater than greater' is * greater,' the fecond rule is fatisfied, 
and no other is wanted. But this meaning for is (or this fubfti- 
tute for it, if the reader like it better) will not fatisfy all the con- 
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oDooSy sDo ujuLiurc vni aocapph'tD aD die foniis of mferencc 
Bnt h 2Q dbe imir * s eqml to* d»a iaadk aD die condhions. 
Tns ■.uw of xj, '^^"**^» j^ujuciic in imgiirtTrfr^ b die copula of 
die nijghf maiti' im*s frTVipfiny when he is irafening on qunticy 
ooir. 

It wiD ptuluUT be afinned dnt die p nr riKi Jfnin dnis madC) 
or fliovm to be pofflJr^ in die c o nc cp do n of die wofd is for 
porpofes qH m fam c e , amounts onl^ to a Tcr^ finequcnt, if not 
moft ufiial, ufe of die word, nanidj, as figpifyii^ a certainmode, 
DOC 61 idendtr, but of agreement in quaiilj. As wken we fij 
* thcie two things aie the &me — in colom' or ^ the one diii^ is 
the other — in colour :' diat the name man is the name animal, 
in a certain fdpcA, namelj, in wiiat the htter can be applied to: 
diat the idea man is animal, in both poflefling ceitain duuac- 
teriftics : diat ercry oljeA man b an oljeA animal, in aAual 
fiibftance : that A b B in magyiimdrj — when we fi^ A equals 
B ; and ib on. But I admit ooljr the convcrfe, namely, diat all 
diefe ufis (atisfy the conditions. It would hanQj be for any one 
to £qr, that every poffiUe ufe of ti uriiich fetisfies diree iiich fim- 
ple requirements, has been or can be cxhaufted. Even the 
material example which was juft now given, cannot be iden- 
tified with any common ufe, or eafily imaginahle one, of the 
common verb. But if no invented meaning, proper to fiitisfy 
the conditions, can be found, other than alrcaity exifts in more 
or left of ufe, ftOl, thefe conditions are the laWs to which the 
word muft Aibmit in its logical acceptation. 

Tliere are common ufes of the word which are not admitted 
in logjc : and among them, one of the moft common, connexion 
of an obje£l with its quality, and of an idea with one of its con- 
ftituent or ailbciated ideas. As when we fey, the rofe is red, 
prudence is defirable. Here the logical conditions are not feds- 
fied. For example, ' red is the rofe,' though a poetical inverfion 
of the firft aflfertion, is not logically true. It is ufual to confider 
fuch prbpofitions, in logic, as elliptical \ thus ^ the rofe is red* is 
conddered as ^ the rofe is a red objed, or an objed of red colour ;' 
in which the i j now takes one of the fenfes which allows of con- 
verfion. Similarly, in all other cafes, the fubjed and predicate 
are made to take the feme chara<^er \ both names, both ideas, or 
both objects. This redudion renders unnecefTary both the ftudy 
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of the yarieties of meaning of the word is (meaning varieties out 
of the pale of the conditions above enumerated), and aUb that of 
the tranfidons of meaning within the circle of which the infe- 
rence remains good. 

The moft common ufes of the verb arc ; — firft abfolute iden- 
tity, as in ' the thing he fold you is the one I fold him :' fecondly, 
agreement in a certain particular or particulars underftood, as 
in ^ He is a negro' iaid of a European in reference to his coloiu* : 
thirdly, pofleffion of a quality, as in ' the rofe is red :' fourthly, 
reference of a fpecies to its genus, as in ^ njan Is an animal.' All 
thefe ufes are independent of the ufe of the verb alone, denoting 
exiftence, as in ^ man is [i. e. exifls].' In all thefe fenfes, and in 
all which might be added confiflently with the conditions in page 
50, fome propofidons fomedmes admit of having the fenfe of is 
(hifted, and fome do not. Thus, in negative propofidons, the is 
of agreement in pardculars may be lawfully converted into that 
of idendty : if * No A is B in colour,' then abfolutely * No A is 
B.' But ' Every A is B' in colour, does not prove * Every A 
is B. But the fiHl pair might be conne<^ed by a iyllogifm. 

The is of agreement in pardculars may always be reduced to 
the is of idendty, by alteration of the predicate ; thus * Every A 
is B in colour' is ^ Every A is a thing having the colour of one 
of the Bs.' When a fyUogifm has a negative conclufion, and 
the middle term is, or can be made, the predicate of both pre- 
mifes, then the whole fyllogifm can be transformed from one in 
which there is only the // of agreement to one in which there is 
no is but that of idendty. For example, fuppofe the premifes to 
be ' No X is Y (in colour) ; every Z is Y (in colour),' not 
meaning neceffarily that all the Ys are of one colour, but reading 
it as ' No X is of the colour of any one of the Ys ; every Z is 
of the colour of one of the Ys.* The conclufion is that * no Z 
is X (in colour),' or ' no Z is of the colour of any one of the 
Xs.' But from this it follows that no Z is X, for if any one Z 
were abfolutely X, it would have * the colour of that X. This 

• The reader muil not paint any -of the letters during the proceis. The 
fenfe in which we (ay a door is the fame door as before, after it has been 
painted of a different colour, is not the fenfe of logical identity : it is the 
fame in ail but colour and colouring matter j and the // is one of agreement. 
Except as a joke in fufficient anfwer to a capdous obje6Uon or a trap, no 
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kft conclufion can be brought diredly from altered premifes: 
thus, is being that of identity, we have * No X is [a thing hav- 
ing the colour of one of the Ys] ; every Z is [a thing having 
the colour of one of the Ys] ; therefore no Z is X.' But fup- 
pofe we take the following premifes, ^ Some Ys are not Xs (in 
colour) ; every Y is Z (in colour)/ From this it follows that 
ibme Zs are not Xs (in colour), and thence that fome Zs are 
not Xs. But we cannot now alter the premifes, fo as to produce 
the laft conclufion from X, Z, and a middle term. 



CHAPTER IV. 
On Propofitions . 

A NAME is a iymbol which is attached to oj^e or more 
objeds of thought, on account of fbme refegxblance, or 
community of properties. Or eUe it is a.fymbol attached to 
fome one or more objeds of thought, to diftinguiih them fix>m 
others having the fame properties. Objeds of the fiime name 
are, fo &* as that name is concerned, undiftinguifhable. And 
one objed may have many names, as being one In each of many 
claflfes of objeds of thought. 

Names, as explained in chapter II, are exclufively the ob- 
je£h of formal logic. The identity and difference of things is 
deicribed by afferdng the right to affert, or the right to deny, the 
application of names. And names, whether iimple or complex, 
will be reprefented by letters of the alphabet, as X, Y, Z. 

A propofidon is the afferdon of agreement, more or left, or 
difagreement, more or lefs, between two names. It exprefles 
that of the objeds of thought called Xs, there are fome which 
are, or are not, found among the obje£b of thought called Ys : 

change whatever itiuft take place in the teims of concluiiony during infe- 
rence. The American calculating boy, Zerah Colbum, was aflced how 
many black beans it would take to make ten white ones ; to which he.very 
properly anfwered * Ten, if you (kin *em :* but the ten fkinned beans wqpld 
not be the fami beans as before : except, indeed, to thofe to whom black is 
white. 
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that there are objeds which have both names, or which have 
one but not the other, or which have neither. 

For the moft part, the obje£b of thought which enter into a 
propofltion are fuppofed to be taken, not from the whole univerfe 
of poffible obje^, but from fbme more . definite colle£Uon of 
them. Thus when we iay ^^ AH animals require air," or that 
the name requiring air belongs to every thing to which the name 
animal belongs, weihould underftand that we are fpeaking of 
things on this earth : the planets, &c., of which we know no- 
thing, not being included. By the univerfe of a propoiidon, I 
mean the whole range of names in which it is expreflfed or un- 
derftood that the names in the propofltion are found. If th&re 
be no fuch expreffion nor underflanding, then the univerfe of the 
propofltion is the whole range of poifible names. If, the uni- 
verfe being the name U, we have a right to fay ' every X is Y,' 
then we can only extend the univerfe fb as to make it include all 
poffible names, by faying ^ Every X which is U is one of the Ys 
which are Us,' or fbmething equivalent. 

Contrary names, with reference to any one univerfe^ are thofe 
which cannot both apply at once, but one or other of which al- 
ways applies. Thus, the univerfe being manj Briton and alien 
are contraries ; the univerfe being property^ real and perfonal are 
contraries. Names which are contraries in one univerfe, are 
not necefTarily fo in a larger one. Thus in geometry, when the 
univerfe is one plane^ pairs of flraight lines are either parallels or 
interfec^ors, and never both : parallels and interfedlors are then 
contraries. But when the fludent comes to fblid geometry, in 
which all fpace is the univerfe, there are lines which are neither 
parallels nor interfe<^ors ; and thefe words are then not contra- 
ries. But names which are contraries in the larger and contain- 
ing univerfe, are neceflarily contraries in the fmaller and contained, 
unlefs the fmaller univerfe abfblutely exclude one name, and then 
the other name is the univerfe. 

In future, I always underfland fome one univerfe as being that 
in which all names ufed are wholly contained : and alfo (which 
it is very important to bear in mind) that no one name mentioned 
in a propofltion fills this univerfe, or applies to everything iii it. 
l^othing is more eafy than to treat the fuppofition of a name 
being the imiverfe as an extreme cafe. And I fhall denote con- 
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trades by large and fmall letters : thus,- X being a name, x is the 
contrary name. And everything (in the univerfe underftood) is 
either X or x : and nothing is both. 

A propofition may be either ftmpU and incomplite^ or complex 
and compute. The fimple propofition only aflerts that Xs are 
Ys, or are not Ys : the complex propofition, which alwa]rs con^ 
fifts of two fimple ones, difpofes in one manner or the other of 
every X and every Y. Thus * Every X is Y' is a fimple pro- 
pofition : but it forms a part of two complex propofitions. It 
may belong either to * every X is Y and every Y is X/ or to 

* Every X is Y and fome Ys are not Xs.* 

The propofitions advanced in common life are ufiially com- 
plex, with one fimple propofition exprefied and one underftood : 
but books of logic have hitherto confidered only the fimple pro- 
pofition. And this laft ihould be confidered before the complex 
form. 

The fimple propofition muft be confidered with refyeSt to 
^gn^ relative quantity^ and order. 

Simple propofitions are oftwojigns: affirmative v^A negative^ 
It is either ' Xs are Ys,' or * Xs are not Ys.' The phrafes are 
and are notj or is and is not^ which mark the diftindtion, are 
called copula. 

The relative quantity of a propofition has reference to the 
numbers of inftances of the different names which enter it. The 
diftindions of quantity ufually recognized are aU znA fome* : 
leading to the diftin^bn of unvoerfal and particular. Thus 
' Every X is Y* and * Every X is not Y' arc the univerfid aflfcr- 
madve and negative propofitions : the latter is ufually ftated as 
' No X is Y.' And ^ ibme Xs are Ys' and ^ fbme Xs are not 
Ys' are the particular affirmative and negative propofitions. Aiid 
when the propofitions are reduced ftridly to thefe four Ibnnf, 

* Some^ in logic, means one or more^ it may he all. He who fays that 
fome are > is not to be held to mean that the reft are not, * Some men 
breathe/ * fome horfes are diftinguiihable by ihape from their ridecs* would 
be held hXtt in common language. The reafon is, as above noted, that 
common language ufually adopts the complex particular propofition, and 
implies that fome are not in faying that fome are. The ftudent cannot be 
too careful to remember this diftin^ion. A particular propofitioDLj^j^JLly.^ 

* may be particular.* 
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the firft named, X, is called the fubjeif^ and the fecond named, 
Y, the predicate. 

It has been propofed to confider the univerfal propofitions as 
definite with refped to quantity : but this is not quite corre£t. 
The phrafe ' all Xs are Ys' does not tell us how many Xs 
there are, but that, be the unknown number of Xs in exifience 
what it may, the unknown number mentioned in the propofition 
is the fame. That which is definite is the ratio of the number 
of Xs of the propofition to the Xs of the univerfe. So under- 
ftood, however, the ^ definite quantity,' as an abbreviation, may be 
(aid to belong to univerials. And the indefinitenefi of the parti- 
cular propofition is only hypothetical. It is in our power to fup- 
pofe ^cfome to be one half of the whole, or two-thirds, or any 
other firadion. 

The quantity of the fubjed is expreflfed ; that of the predicate, 
though not exprefTed, is neceflfarily implied by the meaning of 
language. The predicate of an affirmative is particularj the 
predicate of a negative is univerfal. If I fay ^ Xs are Ys,' even 
though I fpeak of all the Xs, I only really fpeak of fo many Ys 
as are compared with Xs and found to agree : and thefe need 
not be all the Ys. ^ Every horfe is an animal,' declares that fb 
many horfes as there are to fpeak of, fo many animals are fpoken 
of: and leaves it wholly unfettled whether there be or be not 
more animals left. But if I fhould fay ' Xs are not Ys,' though 
it fhould be only one X,1as in ' this X is not a Y,' yet I fpeak of 
every Y which exifls. The afTertion is ^ this X is not any one 
whatfbever of all the Ys in exiflence.' A perfon who fhould 
wifh to verify by actual infpe£tion, * thefe 20 Xs are Ys* might, 
perchance, be enabled to affirm the refult upon the examination 
of only 20 Ys, if he came firfl upon the right ones. But he 
could not verify ^ this one X is not a Y' until he had examined 
every Y in exiflence. This is the common doctrine, but though 
admitting of courfe that the affirmative propofition only enables 
us to infer of fbme inflances of the predicate, yet I think it more 
COTTC& to fay that the predicate itfelf is fpoken of univerfally, but 
indivifibfyy and that in the negative propofition the predicate is 
Q)oken of univerfally and divifibly. ^ Some Xs are Ys' tells 
us that each X mentioned is either the firfl Y, or the fecond Y, 
or the third Y, &c., no Y being excluded from comparifon.^ But 

J 
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' Some Xs are not Ys' telk us that each X mentioned is abib- 
lutely not the firft Y, nor the fecond, nor the third, &c ; b not, 
in fad, any one of all the Ys. Still, however, the predicate of 
an affirmative yields no more than it would do if the Ys finally 
accepted as Xs were fpecially feparated, and confidered as the 
only Ys fpoken of. 

The relation of the univerfal quantity to the whole quantity of 
inflances in exiflence is definite^ being that whole quantity idelf. 
But the particular quantity is wholly indefinite : ^ Some Xs are 
Ys' gives no clue to the fradion of all the Xs fpoken of, nor to 
the fra<^ion which they make of all the Ys. Common language 
makes a certain conventional approach to defuiitene&, which has 
been thrown away in works of logic. ^ Some,' ufually means a 
rather fmall fraction of the whole ; a larger fnu^ion would be 
exprefTed by ^ a good many* ; and fomewhat more than half by 
' mofl' ; while a fliil larger proportion would be ' a great majo- 
rity' or ' nearly all'. A perfectly definite particular^ as to quan- 
tity, would exprefs how many Xs are in exiftence, how many 
Ys, and how many of the Xs arc or are not Ys : as in * 70 out 
of the 100 Xs are among the 200 Ys'. In this chapter I (hall 
treat only the indefinite particular^ leaving the definite particular 
for future confideration. 

The order of a propofltion has relation to the choice of liib- 
jeft and predicate. Thus * Every X is Y* and * every Y is X' 
though both eflabiifh a univerfal affirmative relation between X 
and Y, yet are in faft two different propofitions. They are called 
converfe forms. When the fubje6t and predicate arc of the fiime 
fort of quantity, both univerfal or both particular, the converfe 
forms give the fame propofltion. Thus ' No X is Y' and * No 
Y is X' are the fame ; neither has any meaning, except perhaps 
of emphafis, which the other has not. . And ^ Some Xs arc Ys* 
is the fame as ' Some Ys are Xs\ The univerfal negative, then, 
in which both terms are univerfal, and the particular affirmative, 
in which both are particular — are necejfarily convertible' propofi" 
tions. But the univerfal affirmative, in which the fubjed is uni- 
verfal and the predicate particular, and the particular negative, in 
which the fubje£t is particular, and the predicate univerfal — are 
not necefTarily convertible, and are generally called inconvertible. 
They may be convertible, in one cafe, and inconvertible in an- 
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other. But the term inconvertible is not incorredl, for the fol- 
lowing reaibn. 

The agreements and diiagreements which are treated in logic 
are of this chanuEler ; there can only be agreement with one, but 
there may be diiagreement with all. If 'this X be a Y' it is 
one Y only : it is * this X is either the firft Y, or the fecond 
Y, or the third Y, &c. ^ If there be 100 Ys, there is, to thofe 
who can know it, 99 times as much negatibn as affirmation in 
the propofition : and yet moft aflfuredly it is properly called affir- 
mative. But if it be ' this X is not a Y,' we have ' this X is 
not the firft Y, and it is not the fecond Y, and it is not the third 
Y, &c.' The affirmation is what is commonly called disjundlive, 
the negation conjun<^ive. A disjunctive negation would be no 
propofition at all, except that one and the fame thing cannot 
be two different things : any X is either not the firft Y or not 
the fecond Y. And in like manner a conjundlive affirmation 
would be an impoffibility : it would ftate that one thing is two 
or more different things. 

We muft be prepared, then, to confider cafes of oppofidon in 
which on the one fide there is fixed neceffity, and on the other 
fide poffibility of alternatives : and we muft be prepared to de- 
note thefe by oppofite terms, which, looking to etymology only, 
denote fixed neceffities of oppofite charafters. This happens in 
the cafe above : convertible means abfolutely and necefTarily con- 
vertible, inconvertible means convertible or inconvertible as the 
cafe may be. Taking the four forms of one order, we find that 
each of the univerfals cannot exift with either propofition of op- 
pofite form. Thus ' Every X is Y ' cannot be true if either 
* No X is Y ' or * Some Xs are not Ys :' while ' No X is Y' 
cannot be true if either ' Every X is Y* or * Some Xs are Ys.* 
But each of the particulars is necefTarily inconfiftent with nothing 
but the univerial of oppofite form. That 'Some Xs are Ys* 
cannot be true if ' No X is Y ' but it may be true if ' Some Xs 
are not Ys.' And ' Some Xs are not Ys' cannot be true if 
' Every X is Y,' but it may be true though ' Some Xs are 
Ys.' 

The pair ' Every X is Y' and 'fome Xs are not Ys* are called 
contradiilory : and fo are the pair ' No X is Y ' and ' Some Xs 
are Ys.' Of each pair of contradiftories, one muft be true and 
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one muft be ialfe : fo that the affirmation of either is the denial 
of the other, and the denial of either is the affirmation of the 
other. The pair * Every X is Y* and * No X is Y' arc ufually 
called contraries; contrariety implying the utmoft extreme of 
contradiction. Contraries may both be falfe, but cannot both be 
true. The pair ' Some Xs arc Ys,* and ' Some Xs are not Ys,» 
which may both be true, but cannot both be falfe, are ufiially 
called fubcontraries. But, for reafbns hereafter to be given, I 
intend to abandon the diftin^on between the words contrary 
and contradi£foryj and to treat them as iynonymous. And the 
propofitions ufually called contraries, * Every X is Y' and *No 
X is Y' I (hall cdlX fubcontraries : while thofe ufually called ySi^ 
contraries ' Some Xs are Ys' and * Some Xs are not Ys' I (hall 
call fupercontraries. 

I (hall now proceed to an enlarged view of the propofidon, 
and to the ftrudlure of a notation proper to reprcfent its dificrent 
cafes. 

As ufual, let the univerfal affirmative be denoted by A, the par- 
ticular affirmative by I, the univerial negative by E, and the par- 
ticular negative by O. This is the extent of the conmion fym- 
bolic expreffion of propofitions : I propofe to make the following 
additions for this work. Let one particular choice of order, as 
to fubje£l and predicate, be fuppofed eftabli(hed as a ftandard of 
reference. As to the letters X, Y, Z, let the order be always 
that of the alphabet, XY, YZ, XZ. Let x, y, z, be the con- 
trary names of X, Y, Z ; and let the (ame order be adopted 
in the ftandard of reference. Let the four forms, when choice 
is made out of X, Y, Z, be denoted by Ai, Ei, L, Oi \ but when 
the choice is made from the contraries, let them be denoted by 
A', E', r, O'. Thus, with reference to Y and Z, ' Every Y is 
Z' is the Ai of that pair and order : while ^ Every y is z* is the 
A'. I (hould recommend Ai and A' to be called the fub^h and 
the fuper-Pi, of the pair and order in queftion : the helps which 
this will give the memory will prefently be very apparent. And 
the fame of L and I', &c. 

Let the following abbreviations be employed ; — 



X) Y means ' Every X is Y * 
X: Y — ' Some Xs are not Ys* 



X.Y means* No X is Y* 
X Y — ' Some Xs are Ys* 
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There are eight diftindl modes, independent of contraries, in 
which a fimple propoAdon may be made by means of X and Y. 
Thefe eight modes are X)Y and Y}X, X : Y and Y: X, X. Y and 
Y. X, and X Y and YX. But the eight are equivalent only to 
fix : for X . Y and Y. X are the (ame, and (o are X Y and YX. 
Again, there are fix fimple propofidons between x and y, fix be- 
tween X and y, fix between x and Y. Taking in contraries, 
there are then twenty-four apparent modes of forming a fimple 
propofidon bora X and Y : but tfaefe are not all diftind. Eight 
ofthem contain all the reft : thefe eight being the Ai, Ei, L, Oi, 
A', E', F, O', above defcribed. This is feen in the following 
table, the ftudy of which fliould be carefully made, 



A* X)Y — X.y 
O, X:Y — Xy 

-X)y 



E, X.Y 
I, XY 



y)x 
y:x 

Y)x 



X:y — Y:x 



A' x)y 
O' x:y 

x.y 
xy 



E' 

r 



X.Y 
xY 

x)Y 
x:Y 



Y)X 
Y:X 

y)x 

y:X 



I fuppofe moft readers will readily fee the truth of the identities 
here affirmed : if not, the following mode of illuftration (which 
will be very ufeful when I come to treat of the fyUogifm) may be 
tried. Let U be the name which is the univerfe of the propo- 
fition : and write down in a line as many Us as there are di{lin6t 
obje£ls to which this name applies. A dozen will do as well for 
illuftration as a million. Under every U which is an X write 
down X : and x, of courfe, under all the reft. Follow the fame 
plan with Y. The occurrence of letters in the feme column 
fliows that they are names of the fame obje£l. The following 
are Q)ecimens of the eight ftandard varieties of aflfertion, to which 
all the reft may be referred. 



A* 




UUUUUUUUUUUU 
XXXXX X X X X X X X 

YYYYYYYYyyyy 

UUUUUUUUUUUU 
XXXXXXX XXXXX 
yyyyYYYYYYyy 

UUUUUUUUUUUU 
XXXX xxxxxxxx 

yyyyyyyYYYYY 




UUUUUUUUUUUU 
XXXXXXXX XXXX 
YYYYYyyyyyyy 

UUUUUUUUUUUU 
XXXXX XXXXXXX 
YYyyyyyyYYYY 

UUUUUUUUUUUU 
XXXXXXXX XXXX 
yyyyyYYYYYYY 



I V 



••■ 



^ *. I 



f 



62 On Propofitions. 

In the firft fcheme, Ai, there exift twelve Us, the firft five of 
which are both Xs and Ys, the next three Ys but not Xs, the laft 
four neither Xs nor Ys. This cafe, fo conftrudted that X)Y is 
true, (hows X.y and y)x. 

The propofitions Ai and A', X)Y and x)y, may be called con- 
tranominalj as having each names contrary of thofe in the other. 
It appears, then, that as to inconverdbles, contranominal and con- 
verfe are terms of the fame meaning, for X)Y and.y)x are the 
fame, and x:y and Y:X. And fince it is more natural to ^>eak 
of diredl names than of their contraries, it will be beft to attach 
to A' and O' the ideas of Y)X and Y:X ; but not fo as to forget 
their derivation from x)y and x:y. Obferve alio that each uni- 
verfal propofition has converted contranominals for its affirmative 
forms. Thus X)Y = y)x : and though X.Y is not yjc, yet if 
we make X.Y take the affirmative form X)y, it is equivalent to 
Y)x. In particular propofitions, the negative forms have the 
fame property. The contranominals of t^ ^gnvcr^blc^rojo-i 
fitions £i and L are of totally different meaning^ ihey have 
never till now been introduced into logic, and a few words of 
explanation are wanted. 

Firft as to V or xy. We here exprefs that fome not-Xs arc 
not-Ys, or that there are things in the univerfe which are neither 
Xs nor Ys. That is^ X and Y are not contraries. Next as to 
E' or x.y. We here exprefs that no not-X is not-Y, or that 
everything in the univerfe is cither X or Y, or both. Thcfc laft 
words are important : by omitting them, we (hould imagine that 
x.y fignifies that X and Y are contraries -, which is not necef- 
farily true. 

Accordingly, the eight ftandard forms of expreffion, with re- 
ference to the order X Y, and exhibited in the form in which it 
will be moft convenient to think and fpeak of theoi, are as 
follows. 



JA. 

{E. 
( I. 



A, or X) Y Every X is Y 

or X: Y Some Xs are not Ys 
E, or X.Y No X is Y 



or X Y Some Xs arc Ys 



rA»orY)X Every Y is X 

I O' or Y:X Some Ys are not Xs 

IE' or x.y Everything is either X or Y 
I» 



iTl 



or xy Some things are neither Xs norYs. 

Returning to the table, we now fee the following general laws. 

!• Each triad of equivalents contains two inconverdbles and one 

convertible. 2. Of the four, X, Y, x, y, each of the eight forms 
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Con- 


Is indif- 






Is con- 


Denies tains 


ferent to 


Denies tained in 


A« 


0,E.E' 


LI' 


A'O' 


0. 


A. 


E,E' 


A' 


O'E'E. 


I'l. 


A.O, 


O' 


A' 


E'E, 


E. 


I1A.A' 


0.0' 


ET 


I. 


E. 


A.A' 


E' 


I'A'A. 


O'O, 


E.I. 


r 


E' 


A'A. 



fpeaks univcrially of two, and particularly of two. 3. A pro- 
pofition fpeaks in different ways of eacK name and its contrary ; 
imiyerfally of one and particularly of the other. 4. The propo- 
fitions called contradi£fory^ from the common meaning of this 
word, may be fo called in another fenfe : for they fpeak in the 
fiune manner of contraries. Thus X) Y fpeaks univeHally of X, 
and particularly of Y : its denial, X: Y or y:x, fpeaks univerfidly 
of X, and particularly of y. 

Any two of die eight forms being taken, it is clear either that 
they cannot exift together, or that one muft exift when the other 
exifts, or that one may exift either with or without the other. 
The alternatives of each cafe are prefented in die following table. 

Is indit- 
ferent to 

A'O'Lr 

AiO,ri. 
ET0.0' 

E.I.0'0. 

Let the concomitants of a propofition be thofe to which it is 
wholly indifferent. Then it appears that each univerfal has for 
concomitants its contranominal and the contradictory of the laft : 
but each particular has all for concomitants except only its own 
contradiftory. Each univerfal denies, befides its own contra- 
didory, the two univerfals of oppofite name ; and contains the 
two particulars of the fame name. The two concomitants of a 
univerfal may be defcribed as its univerfal and its particular con- 
comitant. 

There is a certain fort of repetition in our choice of the four 
forms, combined with the four feleftions XY, Xy, xy, xY. If 
any one of the four forms Ai Ei A' E' be applied to all the above, 
it will give the four forms derived from XY. Thus the Ai of 
XY, Xy, xy, xY, are feveraUy the Ai, E,, A' and E' of XY ; 
and the E' of X Y, Xy, xy, and x Y are feverally the E', A', Ei, 
and Ai of XY : and (o on. It will ferve for exercife to verify 
the above, and ftill more the cafes contained in the following. 

There are four things in a propofition, each of which may be 
changed into its contrary : fubjedb, predicate, order, and copula. 
Let S be die diredion to change the fubjed into its contrary : P 
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the fame for the predicate : let T be the diredion to transform 
the order : and F the dire<^ion to change the form, from affirma- 
tive to negative, or from negative to affirmative. When T enters, 
let it be done laft, to avoid confiifion. Thus SPT performed 
upon X)Y gives x)Y from S, x)y, from P, and y)x from T; 
which is X) Y, fo that in this cafe alteration of fubje£l, predicate, 
and order, is no alteration at all. Let L be the reprefentation of 
no alteration at all. To inveftigate equivalent alterations, ob- 
ferve, firft, that F and P, fingly, are identical : thus F performed 
on X.Y gives X)Y, and P on X.Y gives X.y. And X)Y = 
X.y. This perfed identity of,F and P in eSedl, remains in 
all combinations into which T does not enter. But when T 
enters, it is S ajid F which are identical. Thus ST performed 
on Y)X gives X)y; ©r ^••X • ^"^^ ^^ performed on Y)X gives 
X.Y. The re^pn is,. that T interchanges fubjed and predicate ; 
fo that F, after T, make§ a change which is counterbalanced by 
a change in what was the fubjed. Accordin^y, remembering 
that each operation performed twice is no operation af all (thus 
PP is L, and TT is L), w^ have in all cafes 

P=F, SP=SF, PF=L,.SPF=S 

ST=FT, SPT=FPT, SFT=uT, SPFT=PT 

all which %ould be tried for exercife. Again, in a cmyertibU 
propofition„ transformation is no alteration or T=L: in an incm- 
vertible one, ^transformation changes it into its contranomtnal ; 
or T=SP. N6w fet out as follows ; — L, in cmvirtiblt propo- 
fitions is T ; which in inconvertibles^ is SP ; which, in convirtibles 
again, is SPT ; which, in inconvertibUs again, is TT, or L. 
Put thefe down as Ypl^ws, writing under them the operations 
which are always equivalent to them, as (hewn above, 

L T SP I SPT L 
PF SFT SF PFT PF 

The combinations written under one another are alwajrs the 
fame in efFed : thofe feparated by double lines have the lame 
eSt(k on convertibles : thofe feparated by fingle lines, have the 
fame efFed on inconvertibles. Again P, for convertibles, is the 
feme as PT ; which, for inconvertibles is the feme as PSP, or 
S ; which, for convertibles again, is the fame as ST ; which, for 
inconvertibles, is SSP or P. Thefe treated as ^before, give the 
table 
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P 
F 



PT 
SPFT 



S 

SPF 



ST 
FT 



P 
F 



In thefe two cycles there are L and all the fifteen fele^ons 
which can be made out of S, P, F, T. And every pofEble cafe 
of equivalent changes is contained in thefe two tables. Thus 
PT is in all cafes equivalent to SPFT ; in convertible cafes, to 
P and to F ; in inconvertible ones, to S and to SPF. And no 
other combination is in any cafe equivalent to PT. In verifica- 
tion of thefe tables, obferve that the operation F always occurs 
in the lower line, and never in the upper ; and that this opera- 
tion changes convertibles into inconverdbles, and vice verfa» 
We ought then to exped, that the equivalences which, con- 
taining F, apply to inconvertibles, will be thofe which when F is 
flruck out, apply to convertibles ; and vice verfa. And fb we fhall 
find it : for inflance, SPFT and SPF are equivalent when per- 
formed on inconvertibles ; flrike out F and we have SPT and 
SP, which are equivalent when performed on convertibles. 

It appears, then, that any change which can be made on a 
propofition, amounts in efFe£l to L, P, S, or PS. This Is another 
verification of the preceding table : for all our forms may be de- 
rived from applying thofe which relate to XY in the cafes of 
Xy, xY, and xy. 

We have seen that Ai and A' both contain L and I' ; and that 
£i and £* both contain Oi and 0\ Hence each of the univerfals 
may be faid to be the Jirengthened form of either of its particulars 
of the fame fign : and each of the particulars the weakened form 
of its univerfals of the fame fign. The only diflinftion which 
appears between the two forms of the convertible particulars, 
XY and YX, xy and yx, is that the flrengthened forms derived 
from extending the fubjefts are different. Thus xy gives x)y or 
Y)X ; but yx gives y)x or X)Y. 

A complex propofition is one which involves within itfelf the 
aflertion or denial of each and all of the eight fimple propofitions. 
If thefe eight propofitions were all concomitants, or if any num- 
ber of them might be true, and the refl falfe, there would be 
256 poffible cafes of the complex propofition. As it is, owing 
to the connexion eflablifhed in the table of page 63, there are 
\iM\,feven. 

r 
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Firft, let the names X and Y be fo related ^at neither of the 
four univerfals are true. Then all the four particulars are true : 
and this is the firft cafe. Let it be called a complex particular^ 
and denoted by P. Then, denoting coexiftence of fimple pro- 
pofitions by writing -I- between their feveral letters, we have 

This cafe is of the leaft frequent mention in the theory of the 
fyUogifm. 

Next, let one of the univerial propofitions be true. Then five 
of the other propofitions are fettled, either by affirmation or de- 
nial. There remain the two concomitants, which arc contra- 
diftory ; fo that only one is true. Accordingly, with the excep- 
tion of the complex particular juft deforibed, every complex pro- 
pofition muft confift of the coexiftence of a univerial and one of 
its concomitants. But there are not therefore eight more fiich 
propofitions : for A' + Ai and Ai + A* are the (ame, and fo are 
El -I- E' and E' -f Ei. The remaining number is then reduced 
to fix, which are 

A,-fO», Ai + A',. A» + 0. 
E. + r, E. + E', E'+L, 

Thefe muft be leparately examined. 

Firft, take Ai + A' (the order X Y always underftood). Wc 
have then X)Y and Y)X. That is, there is no objed whatfo- 
ever which has one of thefe names, but what alfo has the other. 
The names X and Y are then identical^ not as names, but as 
fubje£ts of application. Where either can be applied, there can 
the other alfo. Thus, in geometry (the univerie being plane 
re£lilinear figure) equilateral and equiangular are identical names. 
Not that they agree in etymology nor in meaning : more than 
this, a few words would explain the firft to many who could not 
comprehend the fecond without difficulty. Biit they agree in 
that what figure foever has a right to either name, it has the fame 
right to the other. It will tend to uniformity of language', if wc 
call X, in this cafe, an identical of Y, and Y an identical of X. 
Let the (ymbol of an identical be D : then we have 

D=Ai-f A' 
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Next, take A4 + O'. We have then X)Y and Y:X. Every X 
is Y, and fo fef there is a charafler of identity. But fome Ys 
are not Xs ; there are more Ys than Xs, and X ftops fhort of a 
complete claim of identity with Y. Let X be called zfubiden- 
tical of Y (thus man is a fubidentical of animal)^ and let Di de- 
note this cafe. Then 

D,=Ai + 0' 

Let A' + O, exift. We have thei> Y)X and X: Y. Every Y 
is X, and {o far there is identity. But ibme Xs are not Ys, there 
are more Xs than Ys, or X goes beyond a claim of identity with 
Y. Let X be now called a fuperidentical of Y, and let it be 
denoted by D'. Then 

D'=A' + 0. 

The terms fuperidentical and fubidentical are obvioufly correla- 
tive. If X be either of Y, Y is the other of X. Now let us 
coniider Ei + E'. We have then X.Y and x.y. There is no- 
thing which is both X and Y, there is nothing which is neither. 
Confequently X and Y are contraries^ or juft fill up the univerfe. 
Let C be the mark of this relation. Then 

C=Ei + E' 

Next, take Ei -f- T. We have then X . Y and xy. Nothing is 
both X and Y, but there are things which are neither. X and 

Y are clear of one another, but do not amount to contraries, 
for they do not fill up the univerfe. Let them be QTiXtA fubcon- 
trarieSy (thus in the univerfe metaly gold and ^her are fubcontra- 
ries, and let Ci denote the relation. Then 

c.=E.+r 

Laflly, take E' + Ii. We have x.y and X Y. The names fill 
the univerfe ; for there is nothing but what is either X or Y. 
But they overfill it ; for fome things are both Xs and Ys. There 
is then all the completenefs of a contrary and more. Let X and 

Y be c2Jled/upercontrarieSj* and let C denote the relation. Then 

we have 

C=E' + Ii 

• The fupercotttrary relation, though efTential to a complete fyftem of 
fyllogi^y is not frequently met with. The other extreme of the fupercon- 



68 On Proportions. 

To complete our language, let Ai or X)Y, with reference to the 
order X Y, be cMcd fub-ajfrmathe ; and A' or Y)X^/uperaff!rma' 
the. Let Ei or X. Y be called fubnega the; and E or x.y^fuperneg- 
athe. Let the particulars L, I', and Oi, O', have alfo thefe feveral 
names. This extenfion of our language will require a little ex- 
planation. 

When I fay that X is a fubidentical of Y, I mean that the 
etymological fuggeftions are a£tually (atisfied. The whole name 
X, and more, is contained in Y. But when I fay that X is a 
univerfal (uhaffirmathe of Y, or X)Y, I mean no more than that 
we have the propofition whofe form is not fuperaffirmative, ac- 
cording to the etymology of that word. An algebraift would 
well underftand the diftin£tion at a glance. He has often to 
diftinguifh the cafe in which a is le(s than b from that in which 
a is lefs than or equal to b : the cafe in which the extreme limit 
of the aiTerdon is not included from that in which it is included. 

Again, the word negative had better be viewed as not fo much 
prefenting exclufion for its firft idea, as inclujion in the contrary. 
Thus a fubnegative, when univerfal, is to fuggeft complete in- 
clufion in the contrary, meaning the extreme cafe, poffibly; 
namely, that the fubnegative names may be contraries. Again, 
fupernegative is to fuggeft the idea of fupercontrary, with the 
loweft extreme, the relation of contrary, pofSbly included. 

For exercife in this language, and in the ideas which it is 
meant to prefent, I now ftate the following refults. 

Univerfal affirmation, though as a general term, it is to include 
fuper and fub affirmation, yet looked at as one of the three, and 
diftingui(hed from the reft, it means identity. The fame of ne- 
gation and contrariety. Subidentity requires univerfal fubaffir- 
mation and particular fupernegation. Identity is univerfal fub 
and fuper affirmation, both. Superidentity requires univerfal 
fuperaffirmation and particular fubnegation. Subcontrariety re- 
quires univerfal fubnegation and particular fuperaffirmation. Con- 
trary, or the fubidentical, is fo much the eafieft of all our complex relations, 
that the latter rarely allows the former to appear. The firft inftance that 
fuggefted itfelf to me was man and irrational (^ defcriptive of the quality of 
the individual and not of the fpecies) in the univerfe animal. Thefe more 
than fill that univerfe, iciiot being common to both. But it is more natural 
to fay that rational (in this fenfe) is fubidentical of man. 
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trariety is univerial fub and fuper negation, both. Supercontra- 
riety requires univerfal Aipernegation and particular fubaffinna- 
tion. Again, univerial fubaffirmation is either fubidentity or iden- 
tity : particular fubaffirmation is a denial of contrariety and fub- 
contrariety. Univerial fuperaffirmation is either fuperidentity or 
identity : particular fuperaffirmation denies contrariety and fuper- 
contrariety. Univerial fubnegation is either fubcontrariety or 
contrariety : particular fubnegation denies fubidentity and iden- 
tityw Univerfel fupernegation is either fupercontrariety or con- 
trariety : particular fupernegation denies fuperidentity and iden- 
tity. All this is exprelTed in the following table, 



Di affirms A« and O' 


Ai affirms Di or D 


D 


— 


Ai and A' 


A — Di or D or D' 


D' 


-^ 


A' and Oi 


A' D' or D 


C. 





E, and r 


E, — Ci or C 


C 


— 


£1 and £' 


E — Ci or C or C 


C 





F and Ii 


E' — C or C 


Denial of Di 


— ' 


A' or 0. 


Oi denies Di and D 


— D 


— 


O' or Oi 


— D, and D, or D' and D 


— D' 





A* or O' 


O' — D'andD 


— c. 


— 


F or Ii 


I, — CiandC 


— C 




r or I, 


I — C, and C or C and C 


— C 


— 


E, or r 


r _ C'andC 



Every fubidentical of a name is the fubcontrary of its contrary ; 
every fubcontrary is the fubidentical of the contrary. Treat the 
word contrary as negative, the word identical as pofitive ; and 
the two as of different figns. Then the algebraical rule ' like 
figns give a pofitive, unlike figns a negative,' holds in every cafe : 
including the variety of it lb well known as ' two negatives make 
an affirmative.* When the modifying prepofition comes firft it 
muft be retained; when it comes fecond, it muft be changed. 
Thus the fubcontrary of a contrary is a fubidentical : but the con- 
trary of a fubcontrary is a fuperidentical. In putting two rela- 
tions together, however, we have got into fyUogifm, as we fliall 
prefently fee. 

The following tables will fliow a connexion between the ex- 
preffions, for different orders and feledions, which it may be ufeful 
to verify. 



7° 

XY 
A,0'D, 
A'OiD' 
E, r C. 
E' I, C 
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YX 


xY 


Yx 


xy 


yX 


xy 


A'OiD' 


E' I. C 


F I, C 


E. r c. 


E,I'C, 


A'0,D' 


AiO'D, 


E. r C. 


E. I' C, 


E'LC 


E'LC 


AiO'D, 


E, I' C. 


A'OiD' 


AiO'D. 


AiO'D, 


A'OiD' 


E'l, C 


E'liC 


AiO'D, 


A'OiD' 


A'OiD' 


AiO'D, 


E.rc. 



y^ 

AiO'D. 
A'CiD* 
E'LC 
E.rG 



In ConYcrtible^ 




changes 


changes 


Sign and Prepoiitlon 


Sign and Prepofition 


Sign 


Sign 


Prepoiitlon 


Prepofition 


Neither 


Prepofition 


Sign 


Sign and Prepofition 


Sign and Prepofition 


Sign 


Prepoiition 


Neither 



This table only contains fome of the rules already laid down 
in pp. 64, 65. It exprefTes that, For inftance, the Ai, 0\ and Di 
of XY, are feverally the feme as the Ei, T, and Ci of yX. This 
table may be exhibited thus, the identicals counting as inconvert- 
ibles, the contraries as convertibles. 

Change of 

Subject 

Predicate 

Subje£l and Predicate 

Order 

Subje^V and Order 

Predicate and Order 

Subjedl, Predicate, and Order 

In all cafes, change of fubjefl is change both of fign and pre- 
pofition ; change of predicate is change of fign ; change of fub- 
je£t and predicate is change of prepofition. Thefe three cafes 
are of great importance in the fyllogifm : *and the reader would 
do well to connecSl in his mind 

SuhjeSf with Sign and prepofition 

Subjeif and Pndicati — Prepofition 

Predicate -^- Sign 

It is defirable to confider the feveral complex relations a$ to 
the continuous tranfition from one into another : the growth of 
names concerns not only the etymologift, but the logician alio. 

With the analogies and affinities by which the dominion of 
one name is extended to inftance after inftance, and clafs after 
clafs — and fometimes, In fcientific language at leaft, deprived of 
a part of what it has held — I have here nothing to do. It is 
enough that the phenomena exift which may be defcribed as the 
gradual transformation of one relation into another. The words 
butt and bottle^ for example, are now fubcontraries in the uni- 
verfe receptacle : but the etymology of the fecond word {bows 
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t h UMi a lubldcnttcaJ of the firft, being a diminutive. And 
if wc were to lake the whole cMs butt, bufs, boot, bulhel, box, 
boat, bottle, potile, &c, which are all of one origin, the number 
^wf uanlitions would be found to be very large. 
^H I aiTumc that all the inllances of a name are counted and 
^pkingctl in its univcrfc : a conceivable, though not attainable, 
^^bpfiofition. Alfo, that the tnllances of the name are arranged 
contiguoufljr, as in page 6i. Whatever the reafon may be 
which dictates the particular arrangement chofen, It will generally 
happen thai the inftances near to the boundary poflefs the cha- 
raiftcriflics of the name in a fmaller degree than thofe nearer the 
middle. Let the contiguous arrangement be made of all the in- 
ftances of the name Y, the univerfc being U. Let another name 
X bcjin to grow, commencing with one tnflance, that is, being 
a{^iltcd lo one of the objects in the univcrle U, be it a Y or not i 
s to mother contiguous, and lb on. VVe are to enumerate the 
I in which fuch changes, whether of incrcafe or diminu- 
, may caufc one name to change its relation to another. 
; as the change is made by accelCon or retrenchment, 
uy be denoted by ( + ) or ( — ). 
[ L*! the name X begin within the limits of the name Y : its 
I relation to Y is then D| . And the polSbility of the 
lowing continuous changes is obviout : 

D.(+)D( + )D' D.( + )P( + )C 
a( + )P( + }D' D.( + )P(-)C. 

: ft may become D' through cither D or P, but G or C 
f ifarough P. Next, let X begin without the limits of Y : 
B initial fdation ii Ci. We may have then 



I 
■ 



C.( + )C( + )C 
C.( + )P(+)C 



C,( + )P(+)D' 
C.(+)P(-)D. 



t X begin both within and without Y ; its initial relation b 
1 P. And we have 

P( + )D', P( + )C, P<-)D., P(-)C 
t when (— ) (bUowa Di or D, Ci or C, we have nothing 
«>cepc 

a(-)a, D(-)D., c,(-)c., c(-)C 
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If we begin at the other extreme, with the name U, we have 

U (-) D' U (-) C 

Beginning from D' and C we have 

D'(-)D(-)D. D'(-)P{-)C. 

D' (-) P (-) Di D' (-) P ( + ) C 

C (-) C (-) G C (-) P (-) a 

C'(-)P(-)Ci C(-)P(+)D' 

But when ( -f- ) follows D' or D, C or C, we have only 
D'( + )D' P( + )D', C( + )CS C(+)e 

From the above lift it appears that the tranfltion which is ac- 
companied by a change of prepofition only can be made either 
through the letter without prepofition or through P : and in all 
cafes with one continued mode of alteration. But when the tranA 
ition involves change of letter, it can only be made through P : 
with continuation of the mode of alteration when the prepofi- 
tions are different, and change in the mode when they are the 
fame. The following fuccef&ons contain the arrangement of the 
refults. 

With one altera- With one altera- With two altera- 
tion (-J-) tion ( — ) tions (-j — ) 

D, D D' D' D Di Di P C* 

D. P I>' D' P D* Ci P Di 

Q C C C C C* 

QPC C'PCi (-+) 
D' P O 

D, P C D' P G C P D' 

Ci P D' C P D. 

The following confiderations will further ferve to illuftrate the 
want of the extenfion of the do£trine of propofitions made in 
this chapter, and alfb the completenefs of it. Among our moft 
fundamental diftinftions is that of necejfity and fufficiency ; of 
what we cannot do without^ and what we can do with ; of that 
which mu/i precede^ and that which can follow. The contraries 
of thefe are non-necejjity and non-fufficiency. In thefe four words, 
applied to both Y and y, we have the defcription of the eight re- 
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ations of X to Y. For inftance Ai or X)Y tells us diat to 
lave an X, we muft take a Y, or to be X, it is neceffitrj to be 
^ . Treating all in the £ime way, we have 



A. 
A' 

£• 
E' 

L 

r 

O, 
O' 



X ) Y To take an X it is ntcejfarj to take a Y 

Y)X 

X.Y 

x.y 

XY 

X:Y 
Y:X 



X 


* ■ fiiffi^f* • ■ 


. . Y 


X 


. . Htctjfarj . . 


• 7 


X 


' ' J't^"'"* • -■ 


• • 7 


X 


. net nectary 


• 7 


X 


. not fufficUnt 


• • 7 


X 


. not ntcejfarj 


. . Y 


X 


. not fufficunt 


. . Y 



And the converdbilify of the ordinary mode of defcripdon with 
diis new one may be eafily fhown in any cafe. For example, 
what can we mean by faying that to take a X, it is not fufficient 
to take what is not Y ? Clearly that by taking not Y, or y, we 
may at the fame time take a x, or that there are xs which are ys. 
And fo on for the reft. 

Of the four pairs XY, Xy, xy, xY, we know that each 
propofition may be exprefled by three, and refufes to be exprefled 
by one. If we now admit the two words impoJJibU and contingent^ 
meaning by the latter that which, as the cafe may be, is poi&ble 
or impoi&ble, we fhall eafily fee the following table for the uni- 
verfals : 

XY Xy xy xY 



A. 
E. 
A' 
F 



X)Y 
X.Y 
Y)X 
X . y 



N 


I 


s 


c 


I 


N 


c 


s 


S 


C 


N 


I 


c 


s 


I 


N 



The letters N, I, S, C, are the initials of necefflary, &c. And 
we read in the firft line, that if X ) Y, then to be X it is necef- 
lary to be Y 5 to be X, it is impoffible to be y ; to be x it is fuf- 
ficient to be y ; and to be x, it is contingently poffible or impoffible 
to be Y, Again, if by n and s we mean not necejjary and not 
fufficient I by P, adually poffible ; and by C, as before (C being 
its own contrary), we have the following table for the parti- 
culars : 
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XY Xy xy xY 



o. 


X:Y 


n 


P 


s 


C 


I. 


X Y 


P 


n 


C 


s 


O' 


Y:X 


s 


C 


n 


P 


I' 


xy 


C 


s 


P 


n 



Of the four contrary pairs, n, P, s, C, are related to the par- 
ticulars precifely as N, I, S, C, are to the univerlals. The inter- 
change of Y and y is always accompanied by the interchange of 
N and I, S and C^ n and P, s and C ; the interchange of X 
and X is that of N and C, S and I, n and C, s and P ; of both 
X and X, Y and y, is that of N and S, C and I, n and s, C 
and P. 

The complex relations may be thus defcribed. According; as 
X is fubidentical, identical, or fuperidentical of Y, to be X it is 
neceflary and not fufficient, necefTary and fufficient, or not ne- 
ceflary and fufficient, to be Y : according as X is fubcontrary, 
contrary, or fupercontrary of Y, to be X it is neceflary and not 
fufficient, neceflary and fufficient, or not necefl[ary and fuflicient, 
to be y. Or, as in the following table : 





XY 


Xy 


xy 


xY 


D. 


Ns 


I 


Sn 


P 


C. 


I 


Ns 


P 


Sn 


D' 


Sn 


P 


Ns 


I 


C 


P 


Sn 


I 


Ns 


D 


NS 


I 


NS 


I 


C 


I 


NS 


I 


NS 


P 


nsP 


nsP 


nsP 


nsP 



Inftead of IC and PC, write I and C : for '^ impoffible, and 
poffible or impoffible as the cafe may be ** is ^^ impoflible " &c. 

The names of the complex relations, fubidentity, identity, &c 
I fuppofe will be held tolerably iatisfacStoiy : thofe of the fimple 
relations fuggefted in page 68, fubaffirmative &c. have nothing in 
their &vor except analogy with the former, and clofe connexion 
with the notation. A little practice in their ufe might ren- 
der thefe laft names available : but it will be advifable to con- 
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TitGt them with names more deicriptive of the meaning, and to 
adopt thefe laft, whether we rejed or maintain dieir fynonjrmes. 
When X ) Y,. the relation of X to Y is well miderftood as 
that of the fpecies to the genus. We may adopt thefe words, 
with the underftanding that the word fpecies includes the 
extreme cafe in which the fpecies is as extenfive as the genus. 
When X : Y, we may call X a non-fpecies of Y, and Y a mm^enus 
of X. When X . Y we majr call X an exclufive or excludtnt of 
Y, or clfe a non-participant; and alfo Y of X. When XY, we 
may fiiy that each is participant j or non-cxclufive^ of the other. 
When X . y, which means that X and Y together fill up, or more 
than fill up, the univere, we may by that they are compUmental 
names. When xy, which only means that X and Y do not be- 
tween them contain the uhiverfe, we may call them nm-compU" 
mental. We have then 

laconvertibles. Name of X with refpe^l to Y. 

A4 X)Y fpecies, or fubaffirmative. 

Oi X:Y non-fpecies, or particular fubnegative. 

A' Y)X genus, or fuperaffirmative. 

O' Y:X non-genus, or particular fupernegative. 

Convertibles. Name of X and Y with refpefl to each other. 

£i X. Y Exclufives, or non-participants, or fubnegatives. 

Ii X Y Non-exclufives, or participants, or particular fubaffir- 

E' x.y Complements, or fupernegatives. [matives. 

r xy Non-complements, or particular fuperaffirmatives. 

The following exercifes in thefe terms, really contain the de- 
firripdon of all the fyllogifms in the next chapter. 

Incluiion in the fpecies is inclufion in the genus ; and inclufion 
of the genus is inclufion of its parts (fpecies or not). 

Exclufion from the genus is exclufion from the fpecies ; and ex- 
dufion of die genus is exclufion of its parts (fpecies or not). 

Inclufion or exclufion of the fpecies is part inclufion or exclu- 
fion of the genus. 

When the fpecies is complemental, fo is the genus : and when 
die genus is not complemental, neither is the fpecies. 

Exclufion from one complement is inclufion in the other. 

Complements of the fame are participants. 
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Two fpecies of one genus, are not complements ; neither are 
two exclufions from the fame. 

The complement of a genus is a non-fpecies ; and the com- 
plement is a non-fpecies of the non-complement. 



CHAPTER V. 

On the Syllogifm. 

A SYLLOGISM is the inference of the relation between 
two names from the relation of each of thofe names to a 
third. Three names therefore are involved, the two which ap- 
pear in the conclufion, and the third or middU termy with which 
the names, or terms, of the conclufion are (everallj compared. 
The ftatements expreffing the relations of the two concbuSng 
terms to the middle term, are the two premi/es. In this chapter, 
no ratio of quantities is confldered except the definite all and the 
indefinite fome, 

A fyllogifm may be either Jimple or complex. A fyllogifm is 
ftmple when in it two fimple propofitions produce the affirmation 
or denial of a third : or the affirmation of a third, we may &y, 
fince every denial of one fimple propofition is the affirmation 
of another. A complex fyllogifm is one in which two complex 
propofitions produce the affirmation or denial of a third complex 
propofition. 

It might be fuppofed that we ought to begin with the fimple 
fyllogifm, and from thence proceed to the complex. On this 
point I have fome remarks to offer, in juflificadon of foUowmg 
precifely the reverfe plan. 

Hitherto the complex fyllogifm has never made its appearance 
in a work on logic, except in one particular cafe, in which it is 
allowed to be treated as a fimple fyllogifm, though mofl obvioufly 
it is not fo. I allude to the common a fortiori argument, as in 
' A is greater than B, B is greater than C, therefore A is greater 
than C There is no middle term here : the predicate of the 
firfl propofition is ' a thing greater than B,* the fubjed of the 
fecond propofition is ' B.' 

Admitting fully that the quality of the premifes, — that which 
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entitles the conclufion to be made, as it is faid, a fortiori — marks 
this argument out as, if anything, ftronger, clearer, and (could 
fuch a thing be) truer, than a fimple fyUogifm ; yet it is plain 
that the very additional circumftance on which this additional 
cleamefs depends, takes the argument out of a iyllogifm, as de- 
fined by all writers. By beginning with the complex iyllogifm, 
and thence deicending to the fimple one, it will be feen that we 
begin with cafes which prefent this a fortiori and clearer charac- 
ter. I think I {hall {hew that the complex iyllogifm is eaiier 
than the fimple one. 

Next, the fyllogifm hitherto confidered has never involved any 
contrary terms ; the confequence of which has been that various 
legitimate modes of inference have been negle£led. Moreover, 
feveral of the ufual fyllogifms are more flrong than need be in 
the premifes, in order to produce the conclufion. Thus Y)X 
and Y)Z being admitted as premifes, the necefTary conclufion is 
XZ. But if Y)X be weakened into YX, the fame conclufion 
follows. If we call a {y\[o^{m fundamental^ when neither of its 
premifes are flronger than is necefTary to produce the conclufion, 
it is obvious that every fundamental fyllogifm which has a parti- 
cular premife, gives at leafl as flrong a conclufion when that 
particular is flrengthened into a univerfal. But, except when 
(Irengthening the premife alio enables us to flrengthen the con- 
clufion, in which cafe we have a new and different iyllogifm, it 
feems hardly iyflematic to mix with fundamental arguments fyl- 
logifms which have quality or quantity more than is necefTary for 
the conclufion. 

The ufe of the complex fyllogifm will, as we fhall fee, give 
an independent and iyflematic derivation to thefe flrengthened 
fyllogifms, as well as to the refl. 

Let X and Z be the terms of the conclufion ; and let Y be 
the middle term. Let the premife in which X and Y are com- 
pared come firfl of the two. Let the order of reference in each 
cafe be that of the alphabet 

XY YZ XZ 

So that by flating what X is with refpedi to Y, and what Y is 
with refpedl to Z, our iyllogifm involves the flatement of what 
X therefore mufl be, or therefore cannot be, with refpeft to Z. 
We can, in every cafe, exprefs the refult in fimple words. Thus, 
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one of our fyllogifms being what I (hall reprefent by DiDiDi is 
as follows. If X be a fubidentical of Y, and Y a fubidentical of 
Z, then X is a fubidentical of Z. But all this merely amounts 
to the following ^ A fubidentical of a fubidentical is a fubidentical.' 
We have then to examine every way in which Di or D' or C4 
or C can be combined with Di or D' or Ci or C, giving fixteen 
cafes in all, and all conclufive in one way or the other. Inftead 
of taking an accidental order, and afterwards daffifying the re- 
fults, it will be better to predict the order which will give claffi- 
fication. That order will be to take i. a D followed by another 
of the fame prepofition 2. a C followed by another of different 
prepofition 3. a D followed by another of a different prepofitbn. 
4. a C followed by another of a like prepofition. This arrange- 
ment gives us 



1. D.D, D'D' D.C, D'C 

2. CD' CDi C.C C'Ci 



3. D.D' D'D* D»C D'G 

4. C*D* CD' C*Ci CC 

Each of thefe cafes will be examined by a method fimilar to that 
propofed in page 61. But a clear perception of the meaning of 
the words will at once dictate the fixteen refults, which are as 
follows, preceded by the mode in which the fyllogifms are to 
be expreffed. 

DiDiDi Subidentical of fubidentical is fubidentical. 

D'D'D' Superidentical of fuperidentical is fuperidentical. 

DiCiCi Subidentical of fubcontraiy is fubcontrary. 

D'C'C Superidentical of fupercontrary is fiipercontrary. 

CiD'Ci Subcontrary of fuperidentical is fubcontrary. 

C'Di C Supercontrary of fubidentical is fupercontrary. 

CiC'Di Subcontrary of fupercontrary is fubidentical. 

C'CiD' Supercontrary of fubcontrary is fuperidentical. 

D|D': C Subidentical of fuperidentical is not fupercontrary. 

D'Dr. Ci Superidentical of fubidentical is not fubcontrary. 

DiC':D' Subidentical of fupercontrary is not fuperidentical. 

D'Ci:Di Superidentical of fubcontrary is not fubidentical. 

CiDr.D' Subcontrary of fubidentical is not fuperidentical. 

C'D':Di Supercontrary of fuperidentical is not fubidentical. 

CiCr.C Subcontrary of fubcontrary is not fupercontrary. 

C C: Ci Supercontrary of fupercontrary is not fubcontrary. 
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In lh« denials, the extreme limit is included : in the afiirma- 
rioRi it is not. Thus ' not fupcridcntical' and ' not fubidcmical' 
both incliuic * not identical -,' and the lame of contraries. In the 
afinnations, extreme limitation of mt prcmife does not alter the 
conchiltofi : but that oF hoth reduces the condufion to its extreme 
bout. Thus 
W ' Subcontrary of identical is fubcontrary, 

^V Contrary of fupcridcntical is fubcontrary. 

^~ Contrary of idcjitical is contraiy. 

■ml it oa. The rules of this fpecies of lyllogifm arc as follows. 
Fw affirmattry ceneiujitnt ; — (i.) Like names in the premifcs give 
D in the conclufion, and unlike names C. (2.) D in the firft 
(wcmilc requires premifcs of the fame prcpofiiion ; C in the firft 
pmnile, of diHerent prcpofitions. (3.} The prepofition of the 
modalton agrees with that of the firft premife. For ntgatorj 
amthtfami^ the preceding rules are revcrfed. Thele rules will do 
br the prc^t, but they afterwards merge in others. 

The fixiccn forms of complex conclufion above given are of 
the dGame& of axioms, as foon as the terms are diftind^ly apprc- 
bcndcd. Tlic following diagrams will aflifl, and fliould be ufed 
anil dw propofitiofti fuggeft their own meaning. Though there 
B fixir, yet thcfe four are really but one, as will be fhown. 




J_ 



.J_ 



A 1- 



= x 

= 1 D'D'D- 
= Z 

Jx 

= Y D'C'C 



= x 

-YC'D.C 
■Z 
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In each diagram are three lines, partly thick and partly open : 
thefe are meant to be laid over one another, but are kept feparate 
for diftin£lnefs. A point on the firft line fignifies a X or a x ; 
and one on the fecond or third, a Y or a y, and a Z or a z. 
The univerfe of the propofltions is fuppofed to be the whole 
breadth. Points which come under one another are fuppoied to 
reprefent the fame objecSl of thought, varioufly named. Thus 
in the firft diagram, when the thick lines contain the points 
named X, Y, and Z, it is (hown that we mean to fay there are 
obje£ls to which all the three names apply : for there are points 
under one another in the thick part of all the three lines. 

When we read by the letters on the left, the thick lines are 
meant to reprefent the parts in which the Xs, Ys, and Zs muft 
be placed : and when by thofe on the right, the open lines. 
Accordingly, looking at the third diagram, and at the left, we fee 
Ci D' Ci : while in the diagram, it is clear that X is a fubcon- 
trary of Y, or that X . Y and x y ; and that Y is a fuperidentical 
of Z, or that Z ) Y and Y : Z. And the conclufion is equally 
manifeft, namely, that X is a fubcontrary of Z. But, looking at 
the left, and feeing C Di C, we take the open parts to reprefent 
the fpaces in which Xs, Ys, and Zs are found, and the thick 
parts for thofe in which xs, ys, and zs are found. Here then we 
fee that X is a fupercontrary of Y, that Y is a fubidentical of Z, 
and that, confequentlyy X is a fupercontrary of Z. 

Some attempts at laying down the premifes fo as to evade the 
conclufions, will be inftruftive to any one who does not imme- 
diately fee the latter. And formal demonftration is always prac- 
ticable. Thus if X be a fubcontrary of Y, that is, if X and Y 
do not fill the univerfe, and have nothing in common ; and if Y 
be a fuperidentical of Z, or entirely contain Z, without bebg 
filled by it : then it is clear that X muft be more a fubcontrary 
of Z than of Y, by all the inftances which there are of a Y not 
being a Z. The diagram, however, is fo much clearer than this 
fort of demonftration, that the reader, until he has great com- 
mand of the language, may as well look to the former to fee that 
he is right in the latter. 

It may be convenient, as a matter of language, to fpeak of a 
name as a kind of colleftive whole, confifting of inftances. And 
thus we may talk of one name being entirely in another, or 
partly in and partly out &c, as in fzSt we have already done. 
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All the complex fyUogifms which condude hj aflkmation are 
Db^oufly of the a fortiori charader : I fliould rather &y, thofe 
of the firft three diagrams properly and obvioufly, thofe of the 
fourth by an eafy extenfion of language- The marks 1 2 3 in the 
middle of the diagrams (how how diis is. In the firft, on the 
left, X is more of a fiibidentical of Z dian it is of Y : the in- 
ftances in which itsy«A-identity appears confift of all thofe which 
prove the fubidentity of X to Y, together with all thofe which 
prove the fubidentity of Y to Z. In the third, read from die 
right, X is more fupercontrary to Z dian it b to Y, by all the 
inftances which (how the fubidentity of Y to Z. In die fourdi 
diagram (frt>m the left) we cannot &y that X is more fiibidentical 
of Z than of ibmething eUe, fimply becaufe there is no previous 
fubidentity among the relations. But ftill the diftinguifliing 
charaderifljc of the conclufion takes its quantity from the addi- 
tion of thofe of both the premifes. 

If either of the premifes be brought to the limit which fepa- 
rates it fix>m the rebtion of an oppofite prepofition ; that is, if 
C* or Ci be changed into C, or elfe D' or Di into D : the nature 
Df the conclufion is not altered, except by the lo(s of the a for- 
tiori charader. One of the quantities which have hitherto con- 
tributed to the quantity of the conclufion, now diiappears. Thus 
Ci D gives Ci as well as Ci D* ; and C D* gives Ci as weD as 
Ci D' ; Ci C gives Di as well as Ci C. 

Let one of the premifes pafs over the limit, and take the oppo- 
Rte prepofition. Choofe Ci D', which gives Ci, and continues 
to give it, though weakened, when the firft Ci becomes C. Then 
let C4 become C : fo that our premifes are C D'. The dia- 
gram is then as follows 




The quantity of the conclufion now depends upon the differ- 
tnce between the number of inftances in (12) and (23) and its 
quality upon whether (12) has fewer inftances than (23), or the 
fame number, or more. As I have drawn it, Ci is the conclufion, 
ftill : ftrengthen the firft premife ftill more, and the conclufion 
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will pafs through C into C* or elfe into P, and in the fecond 
cafe may pafs into D*, as in the following diagram 



xl 



CD' Y 



Nothing is impof&ble except Di or D. Hence C D' enables 
us only to deny Di and its limit D. Treat the other cafes in the 
fame manner, and, remembering that denial is to include denial 
up to the limit (while affirmation only affirms to any thing fbort 
of the limit) we have 

Di D' denies C D' Di denies Ci 

D,C . . D' D'Ci . . Di 

C, D, . . D' CD' . . Di 

Ci Ci . • C C C • • Ci 

The rules given above in page 79 may be coUeded from the 
inftances. 

As long as we keep contraries out of view, the ultimate ele- 
ment of inference is of a twofold charader. It is either ^ X and 
Z are both Y ; therefore X is Z * or elfe * X is Y and Z is not 
Y ; therefore X is not Z ' : X, Y, Z, being (Ingle inftances of 
three names ; and Y the (ame inftance in both premifes. But the 
ufe of contraries enables us to give an affirmative form to the latter 
cafe. It is * X is Y, and not-Z is Y ' ; therefore * X is not-Z*. 

Connected with this change of expreffion is the following 
theoreni : that all the eight affirmatory complex (yllogifms are 
reducible to any one among them : and the fame of the negatory 
ones. The reader may trace this theorem to the order of the 
figures i) 2, 3, being the fame in all the four diagrams. Taking 
DiDiDi as the moft Ample and natural form, and looking at the 
diagram of CiD'Ci, we fee the laft t« DiDiDi in < X is fubi- 
dentical of y ; y is fubidentical of z ; therefore X is fubidentical 
of z.* If we write the terms of the fyllogifm after its defcripdve 
letters, as in DiDiDi (XYZ) we have the following refults; — 



DiDiDi (XYZ)=D.DiDi (XYZ) 
DiCiCi (XYZ)=DiDiDi (XYz) 
CiD'Ci(XYZ)=DiDiDi (Xyz) 
CiC'Di (XYZ)=DiDiDi (XyZ) 



D'D'D* (XYZ) = DiDiDi (xyz) 
D'CC (XYZ)=D.DiDi (xyZ) 
C'DiC (XYZ)=D.DiDi (xYZ) 
CCiD' (XYZ)=:DiDiDi (xYz) 
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Thinking of the firft defcripdon only as to relations, and of the 
fecond only as to terms, we fee the following rules of connexion. 
In the firft and fecond premifes and terms, there are X and Y 
in the terms, or their contraries, according as there are fub- 
accents or fiiperaccents in the relations. But in the conclufion, 
the term is Z for Di and C*, z for D* and Ci. And we may 
thus reduce any fyUogifm involving any one of the eight varieties 
of relation combined with any one of the varieties of terms, 
either to DiDiDi or to X YZ. Thus CiD'Ci (XyZ) is DiDiDi 
(XYz), or DiCiCi (XYZ). Not to load the fubjedk with de- 
monftration of forms, I will give at once the general rules by 
which changes of accent and letter are governed : remarking 
that they apply throughout the whole of my fyftem. 

The varieties in queftion are eight : 

XYZ, xyz ; xYZ, Xyz j XyZ, xYz j XYz, xyZ. 

in which (thinking of XYZ) all are kept ; or all changed ; or 
one only kept ; or one only changed. Learn to conne(El each 
letter with the propofitions in which it occurs ; marking the pro- 
portions, premifes and conclufion, as i, 2, 3. Conned X with 
1,3 ; Y with 1,2 ; Z with 2,3. Keeping all, or changing all, 
makes no alteration of letters : keeping only one, or changing 
only one, alters the letters in the premifes in which that one 
occurs. Thus, be the accents what they may, if in DDD we 
change only the firft letter into its contrary, the fyllogifm becomes 
CDC ; and the fame if we keep only the firft letter unchanged. 
As to accents, remember that change of Z produces no efFedl : 
look then only at X and Y. When either letter is changed into 
its' contrary, change the accents belonging to the premifes in 
which that letter comes firft ; 13 for X, 2 for Y, 123 for XY. 
For example, what is CiC'Di (Xyz). Here, as to letters, X 
alone (1,3) is unchanged: then CCD becomes DCC. As to 
accents, Y is changed, which comes firft only in 2 : change C 
into Ci. Hence dCD, (Xyz)=DiCiCi (XYZ). Here we 
have pafled from a fyllogifm in Xyz to the correfponding equi- 
valent in XYZ : the rules equally hold for the in verfe procefs, 
and for all combinations of letters. For the change of XYZ 
into Xjx^ and that of Xyz into XYZ, have only one defcription : 
the firfl only left unchanged. Now fuppofe it required to know 
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what fyUogiffn in xYz anfwers to DiCiCi(Xyz). The key words 
are, the third only unchanged. Alter then DCC into DDD by the 
firft rule, and change all the accents. Thus DiCiCi(Xyz)= 
D'D'D'(xYz). The independent rules are that change of fub- 
]t&, only, changes both letter and accent ; predicate only, letter ; 
fubje£l and predicate, accent. Thus to find what D'OO(xYz) 
is, exprefled in XYz, the changes are, in the three premifes S, 
neither, S, and D'C'C(xYz)=GCD.(XYz), The foUowing 
table may be verified ifbr exercife : it ihows the cStSt of all 
changes except that of the middle term. 



XYZ 


xYZ 


XYz 


xYz 


D,D,D, 


C'D,C' 


D.GC 


CCD' 


C'DiC 


DiDiD, 


CC.D' 


IXC.C. 


DiCC, 


CC.D' 


DiDiD. 


CIXC 


C'GD' 


DiCC, 


C'L),C 


DJ)*D* 



Similarly, D'D'D* would have CD^G jyOO &c. When 
the middle term only is changed, the table may ftand thus ; — 

XYZ D1D.D. CD.C DiCiG CCjy 

Xyz c»CDi jycc GD'c. lyiyo' 

It will of courfe .have been obferved that the eight fyUogifins 
go in pairs, each one of a pair differing firom the other in accen- 
tuation, and nothing eUe. When we take fets of four, the ones 
put together fbould be thofe in which the firft premife, or the 
fecond, or the conclufion (whichever we take for a ftandard) 
has Di and C, or el(e has D' and Ci. 

The fame rules of transformation apply to negatory complex 
fyUogifms 5 thus D'D.:Ci(X YZ) is CD':Di(Xyz). In bSt thefe 
rules do not depend upon the chara£ler of the inference, nor even 
upon its validity, but merely on the effedb produced in the fingle 
propofitions by changes of term. Thus the ftatement D'DiG 
(XYZ), an invalid inference, is the fame ftatement (equally in- 
valid of couHe) as is exprefled in DiCD*(xyZ). 

An examination of the complex particular relation P=L+r 
-f Oi + O', whether by the diagram or by unaffifted thought, will 
fliow that when this relation exifts between X and Y, it alfo exifls 
between x and Y, X and y, x and y. Hence PC, CP, PD, DP, 
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give P. Moreover, two complex particulars give no poffibility 
of any condufion, all beii^ equally poffible. Thus PP may give 
G or C or C, or Di or D or D'. 

Now combine one of the others, as Di, with P : examine PDi 
and DiP. It will be found that the complex particular of a fiib- 
idendcal may be either .complex particular, (iibidendcal, or fuper- 
contrary ; or that PDi may be cither P, Di or C\ Examine all 
the cafes, and the rules will be found in 

(D.C.)P P(D.C) 
(D'C)P P(CD') 

thus interpreted. Either premife from between the parenthefes, 
with P, in order as written, may have either, and muft have one, 
of the three for its conclufion. That DiP muft give either Di 
G or P, and fo muft CiP : but PCi muft have cither P, Ci, or D'. 

Before proceeding to the fimple fyllogifm, as I have called it, 
I will ftate that I much doubt the propriety of the terms JimpU 
and comflix. Undoubtedly the phrafes are hiftorically juft, for 
each of the fyllogifmis which I propofe to call complex is, as 
we (hall fee, neceilarily compofed of three of thofe which are 
always called fimple. But in another point of view, the phrafe- 
ology ought to be reverfed ; the Ample fyllogifm is the affirma- 
tion of the exiftence of one out of feveral of the complex ones* 
Thus X)Y+Y)Z=X)Z, or A,A,A., is really (D, or D, not 
known which) (Di or D, not known which) (D| or D, not 
known which) and aflerts that there is either D|D|D| or DiDDi 
or DDiDi or DDD. 

But it will be (aid, furely the complex propofltion requires the 
conjun&ivi exiftence of two fimple ones : Di=Ai+0' ; and is 
therefore compound at leaft. I anfwer that, on the other hand, 
the fimple propofition requires the disjun^five exiftence of two 
complex ones: as Ai=Di or D. Which is moft fimple, both^ or 
one or the other ? to me, I think, the firft. Certainly the fyllo- 
gifm DiDiDi is one which I more readily apprehend than AiAi Ai. 
Indeed, to moft minds, the latter is the former, if they are left 
to themfelves : and the cafes DiDDi, &c. are only admitted when 
produced and infifted on. 

But further, is the fimple propofition properly called fimple ? 
Is there in it but one aflertion to deny or admit ? Is but one 
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queftion anfwered ? When I affirm * Every X is Y/ I affirm 
I. Comparifon of X and Y. 2. Coincidences. 3. The greateft 
poffible amount of them. 4. That every X has been ufcd in ob- 
taming them. In * Some Xs are Ys the firft two of the preced- 
ing are employed. In * No X is Y/ wo have, i. Companion 
of Xs and Ys. 2. ExcluAons. 3. The greateft amount. 4. The 
comparifon of every X with every Y. And ' Some Xs arc not 
Ys' omits the third, and fubftitutes Xs for every X in the fourth. 

Now the fubidentical, for inftance, only contains, befides what 
is in the fubaffirmative, the notion that diere are more Ys than 
Xs in exiftence. The fubcontrary confifts, over and above what 
is in the fubnegative, in that Xs and Ys are not every thing that 
the propofition might have applied to : and fo on. On thefe 
confiderations, I think it may be allowed to treat the words Am- 
ple and complex as only of hiftorical reference, and to confider 
the firft as disjunctively connected with the lecond, the fecond 
as conjunctively connected with the firft, in the manner above 
noted. I think I fhall make it clear enough, that the paflage 
from the conjunctions to the disjunctions is better iiiited to a 
demonftrative fyftem than the converfe. If the plan which I 
propofe (hould gain any reception, I fliould imagine that disjunc- 
tive and conjunSfive would be the names given to the clafles 
which I have called fimple and complex : the conjunctive com- 
pofed of feveral of the disjunctive, the disjunctive confifting of 
one or the other out of feveral of the conjunftivc. 

When a propofiiion R, is the necefTary confequence of two 
others, P and Q, it necefTarily follows that the denial of R, muft 
be the denial of one at leaft of P and Q. For every propofition 
admits but of affirmation or denial : and he who affirms both P 
and Q^muft affirm R. If then P be affirmed and R denied, the 
denial of Q^ muft follow : if Q be affirmed and R denied, the 
denial of P muft follow. 

K fimple fyllogifm is one, the two premifes and conclufion of 
which are to be found among the fimple propofitions Ai, £i, L, 
O,, A', E', r, O'. Thus we have A,E,E. or X)Y + Y.Z= 
X.Z, as. an inftance. The order of reference is always XY, 
YZ, XZ. 

The following theorems will be necefTary;— i. A particular 
premife cannot be followed by a univerfal conclufion. 
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If pof&ble, let Aili for example, have a univerfal conclufion. 
Take the complex premifes DiP or (Ai + 0')(Ii + r + Oi + 0'). 
AD that can be inferred is that one of three conclyxfioiis (page 85) 
is valid, and neither D nor C : either Di or P or Ci. But if a 
univerfal be true, one of two conclufions muft be valid (page 69) 
and one of them D or C. If then Ai and L alone yielded a 
univerfal conclufion, quite as much muft DiP : or a form which 
is indifferent to three conclufions, and not having D nor C, is ne- 
ceilarily productive of one of two conclufions, one of which is 
D or C. This contradi^on cannot exift : or AiL cannot yield 
a univer£d conclufion. 

2. From two particular premifes no conclufion can follow • 

If poffible, let LL yield a conclufion ; which by the laft the- 
orem, muft be only particular. Now PP or (Ii + P + Oi + O') 
(Ii + r + Oi + O*] is indifferent to all complex conclufions : quite 
as much is LL* But if thefe premifes yield a particular conclu- 
fion, two complex conclufions are denied (page 69). This con- 
tradidion cannot exift : or particular premifes can yield no 
conclufion. 

Let a fimple fyllogifm with premifes and conclufion all univer- 
fal, be called univerfal: and with either premife (and therefore 
the conclufion) particular, be called particular. Then every 
univerfal fyllogifm has two particular fyllogifms deducible from it. 
Thus if Ai£|£i be valid, then Ai joined with the denial of £i 
gives the denial of Ei : or AiUifeems to be valid. But the altera- 
tion of the places of the propofitions requires us to fay that it is 
A*LL which is valid : and this point requires clofe attention. 

Take AiE*E, or X)Y4- Y.Z=X.Z. Then X)Y with the 
denial of X.Z(or XZ) gives the denial of Y.Z(or YZ>j and 

we have 

X)Y + XZ=YZ 

This is valid, if the firft be (as it is) valid : but its fymbol is not 
AiLL. For the middle term is, in our notation, made middle in 
the order of reference, which is therefore YX, XZ, YZ : and 
the fyllogifm is A*LL. Similarly we have 

XZ + Y.Z=X:Y 

produced by coupling the denial of X.Z with Y.Z. But this is 
LEiOi : for the order of reference is now XZ, ZY, XY, and 
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El is not changed by change of order. The rule is as follows. 
When the denials of the concluAon and of a premife are made to 
take the places of that premife and the conclufion, the order of 
reference remains undifturbed as to the tran^fed terms, and is 
changed as to the ftanding term. This laft muft therefore have 
the prepofition of the inconvertible propofition changed ; but 
not that of the convertible propofldon. 

Thus FAiE', if valid, gives ETO. and PAT. Again, in a 
fimilar way it may be fhown that from each particular fyllogifin 
follows a univerfal : thus I|E*0*, if valid, ihows that denial of 
O*, and E*, give denial of L or A*E*Ei. In this cafe neither is 
valid. And ETC., befides FA*E', alfo gives AJP. 

Such claffification of thefe opponent forms as is ufefiil, will pre- 
fently be given. 

Since there are eight forms of aflerdon, with reference to each 
of the orders X Y YZ, it follows that there are fixty-four com- 
binadons of a pair of premifes each. But of thefe the only ones 
which have a chance of yielding a condufion. are, i. fixteen 
with premifes both univerial ; 2. thirty-two with one univerfal 
and one pardcular. If, for a moment, U ftand for univerial and 
P for pardcular, the form of a fyllogifm is either UUUy PUPj 
UPPy or UUP. Of thefe, the firft, fecond, and third are fo 
related that each form has the other two for its opponents : but 
the fourth has its own form in each of its opponents. 

Now examine one of the complex affirmadve^ fyllogifms, iay 
DiDiDi, by the diagram in page 79. The premifes are Ai-f O* 
and Ai + O', giving the four combinadons Ai Ai, AiO', 0*Ai and 
O'Cy. The conclufion is Ai + O' : but it is not merely twofold, 
but threefold : for the a fortiori charader explained in page 81, 
fhows that O* is obtainable on two difFerent grounds, and is the 
fum, as it were, of two diflerent and necefTary parts of the con- 
clufion. That every X is Z, follows from X)Y and Y)Z, or 
we have the fyllogifhi. 

A.A1A1 X)Y + Y)Z=^X)Z 

But as far as the Zs which are below (12) are concerned, it 
follows that they are not Xs becaufe they are the Ys which are 
not Xs: or we have 

O'AiO' Y:X^.Y)Z=Z:X 
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and as to the Zs below (23) they are not Xs becaufe they are 
not Ys, among which are all the Xs. Accordingly we have 

AiO'O' X)Y+Z:Y=Z:X 

or DiDiDi requires the coexiftence of AiAiAt, O'AiO', AiO'O*. 
Apply this reaibning to the contraries x, y, z, or eUe examine 
D'lVD' in the fame way, and we find that D'D'D' requires the 
coexiftence of A'A'A', OiA'O,, A'0,0|. 

By applying the preceding refults to x, Y, Z, &c. as in page 
82, or, as is better at firft, by examining all the cafes of the dia- 
gram in page 79, we get the fbllowii^ table of derivations from 
the eight affirmatoiy complex fyllogifms. The firft column 
fliews the terms which muft be ufed, to deduce all from DtDiDi 

rA,A*A, X)Y + Y)Z=X)Z 

XYZ DiDJ), . . -J 0'A,0' Y:X + Y)Z=Z:X (12) 

La,0'0' X)Y+Z:Y=Z:X (23) 

f A'A'A' Y)X+Z)Y=Z)X 

x y z D'D'D' . . -j 0.A'0, X : Y + Z)Y=X : Z (12) 

La'0.0, Y)X + Y:Z=X:Z (23) 

rE'AiE' x.y+Y)Z=x.z 

xYZ CD.C.4I.A.I, XY+Y)Z=XZ (12) 

Ie'O'L x.y+Z:Y=XZ (23) 

rEiA'E, X.Y + Z)Ys=X.Z 

Xyz CD'C. . . -j I'AT xy +Z)Y=xz (12) 

IEiOJ' X.Y+YiZ=:xz (23) 

rAiEiE, X)Y + Y.Z=X.Z 

XYz D,Ca . . <{ O'EJ' Y:X + Y.Z=xz (12) 

LAiI'I' X)Y+yz =xz (23) 

rA'E'E' Y)X+y.z =x.z 

xyZ D'CC. . «{ O.E'1, X:Y+y.z=XZ (12) 

Ia'LIi Y)X + YZ =XZ (23) 

rE'EiA' x.y+Y.Z=Z)X 

xYz CGD* . . «{ I,E,0. XY +Y.Z=X:Z (12) 

lETOi x.y+yz =X:Z (23) 

rEiE'A* X.Y+y.z =X)Z 

XyZ CC'D, . . 4 TE'O' xy +y.z =Z:X (12) 

l.E,I,0' X.Y + YZ =Z:X (23) 

Before forming any rule, or making any remark, I proceed to 
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collect the refults of the remaining cafes. And firft, let a pre- 
mife be brought to its limit, D or C : fay that DiDiDi becomes 
DDiDi. In the diagram it immediately appears that one of the 
particular conclufions is loft ; not contradicted, but nullified : for 
(12) difappears, becaufe X and Y are identical names. That is, 
Ai AiAi remains, and AiO'O' : but the conclufion of O'AiO' is 
nullified. But this very circumftance creates, not a new condu- 
fion, for it is only a part of one already exifting, but a new form 
of dedu^on. The premifes are now Ai-fA' and Ai + 0\ and 
the conclufion is Ai + O'. The fyllogifms Ai At Ai and AiO'O' 
are as before, and for the (ame reafbns : but there is now the 
combination A*Ai among the premifes, which produces the con- 
clufion L, and we have 

A%I| Y)X+Y)Z=XZ 

This (yllogifm, though new as fiur as DiDiDi is concerned, is 
only a ftrengthened form of LAiL, a concomitant of £*Ai£'. 
For (page 65) L is true whenever A' is true, (b that A*Ai in- 
cludes Ii Ai and its neceflary confequence L« But if L had been 
ftrengthened into Ai inftead of A*, we fliould have had AiAiIi 
which though perfectly valid, yet admits of a ftronger conclu- 
fion, as feen in A|A|A|. 

Of the two modes of ftrengthening a particular propofition 
(as Ii into Ai or A*) there is one which ftrengthens the quantity 
of the firft form of the propofition, and another that of the fecOnd. 
Thus XY or L becomes X)Y or Ai when the firft form, and 
Y)X or A*, when the fecond form, is ftrengthened. Similarly 
Oi or X:Y becomes X.Y or Ei, and y.x or £*, according as 
the form ftrengthened is X:Y or y:x. " The prepofidon remains 
the fame, or changes, according as the firft or (econd form is 
ftrengthened. Ifxhtfirji form of the fecond premife of a fyllo- 
gifm, or the fecond fbrm ofthefir^ premife, be ftrengthened, no 
ftrength is added to the conclufion. Thus, as fiur as the fyllo- 
gifms in this chapter are concerned, LAi gives as much as A'Ai, 
and EiOi as EiEi. But if the firft form of the firft premifs, or 
the fecond form of the fecond, be ftrengthened, the conclufion 
has its firft form ftrengthened. 

A very fimple and obvious theorem contains all thefe refults. 
The concluding terms arc, in our order of reference, the firft 
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term of the firft premife and the fecond term of the fecond. The 
conclufion is never ftrengthened by augmenting the quantity of 
the middle term, nor only weakened (it may be altogether de- 
ftroyed) by weakening the middle term. A wider field of com- 
pariibn does not by itfelf give more companions : nor can more 
companions arife except by augmenting the number of things 
compared in that field. Since the qonclufion can obvioufly 
ipeak of no more than was in the premifes, no term of that con- 
clufion can be augmented in quantity, until the fame thing has 
taken place in its premife. But no ftrengthening of a propofi- 
tion ftrengthens both terms : confequently, to make fuch a thing 
efleiSlive, it mu& be the concluding, and not the middle, term 
which is ftrengthened. 

The following table is only worth inferting as a colle(Elion of 
cxercifes. The fourth column ihows the ci^X, ftrengthened far-^ 
ticular fyllogifms^ as I will call them, having uniyerfal premifes but 
only a particular conclufion, not ftronger than might have been 
inferred from the particular iyllogifm itfelf. 

auid fub- ftrengthened occurring 
remoyes ftitutet from in 

0'A.0') A' All, I.A,I, ) C'b,C' 

A'0.0,5 A'lJ, 5 D'C'C 

AiO'C) AiAT TAT ) CD'C. 

0,A'0i5 AiIT ] D,C,C. 

0'E.r ) A'EiO, I,E.O. > C'CD' 

A'Ui 5 A'0,0.) D'D'D' 

A,rr ) AiE'O' I'E'O' ) CC'D, 

OiE'I, ] AiO'O') D.D,D. 

TAT ) E'A'O, OiA'O.) D'D'D' 

E'O'I, 5 E'l'O. 5 C'CD' 

E,0,r ) EiAiO' 0'A,0') D,D.D, 

I.A,I, 5 E.LO' ] CC'D, 

I'E'O') E'E'I, 0,E'I,1 D'C'C 

E'l'O, 3 E'O'I, I C'DiC 

E,I,0' ) E,E,I' 0'E,r \ DiCC. 

I,E,0, 5 E,0,r J CD'C, 

I wiU now examine the negatory complex fyllogifms, premifing 
however than we cannot get any new conclufions from them. 
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For we have now got all the (ixteen cafes in which both pre- 
mi(es are univerial : and we know that there can be no lyllogifm 
with a particular premife, except it have one of thofe with uni- 
verial premifes for its opponents. 

Take D,D':C' or A*4-0' and A' + Oi together deny E'-f L, 
that is, deny the coexiftence of £' and L, that is, deiiy either £' 
or Ii, that is, aflfert either I* or Ei. This iyllogifm then may be 
written thus, 

(Ai4-0') (A'4-O.) (either E. or T) 

Now the hSt is that this disjundion is fuperfluous ; it is F 
which is always aflerted, and Ei is never a neceflary confequence 
of DiD'. For AiA' gives V as already fbown, and AiOi and 
O'A' are inconclufive (and O'Oi of courfe). And the rationale 
of the inference is as follows : fince X is a fubidentical of Y, and 
Y a fuperidentical of Z, it follows that Y is fuperidendcal both of 
X and Z ; confequently, Y not filling the univerfe (our fiippo- 
(ition throughout) it follows that there are things which are nei- 
ther Xs nor Zs, namely, all which are not Ys. Again, in 
CiCr.C*, which the fame reaibning (bows to be only CtCil', 
none either of X or of Z is in Y, therefore every inftance in Y 
is both X and z. And thus it will appear that in every negatory 
complex conclufion the whole middle term^ or the whole of its 
contrary J makes the fubjed matter of the ftrengthened particular 
iyllogifm which is all that can be collected. 

Our concluiion is that no negatory complex fyUogifin is of 
any more logical e(Fe<St than the ftrengthened particular derived 
from it. Thus we may fay that, ib &r as the extent and cha- 
racter of the inference is concerned, the former is the latter. 

I will now pafs to the general rules of the complete fyftem of 
iyllogifms ; — 

The reader muft take pains to remember two rules of forma- 
tion, perfect contraries of each other, for the dependence of the 
accents (or prepojitions) on the Jign (affirmative or negative cha- 
racter) of the firft premiie. I exprefs them in the briefeft way 
poilible. 

Direct Rule. Affirmation (in the firft premiie) makes the iecond 
premife agree widi both the other propofitions, or ifolates no- 
thing : negation makes the iecond premife diiFer from both the 
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others, or ilblates the fecond premife. Inverfe rule. Affinnation 
ifolaUs the firft premife^ makes the firft premife differ from both 
the others in prepofition : negation ifolates the concUifion^ makes 
the condufion differ from both the others. Thefe rules might 
be exprefled fo as to make their contrariety more complete. 

Thus in the . ^^ /. rule, affirmative commencement (bows 1., 
prepofition, in the two premifes, and the condufion ^^ 
^ the firft premife in prepofition : but n^adve commence- 
ment ihows ... prepofidons in the two premifes, and the con- 
dufion j^^f"S y^"* the firft premife in prepofition. 
ailienng irom . 

The flibjefb of the following rules are, 

1. The eight affirmatory complex fyllogifms. 

2. The eight uiiiverfal fimple fyllogifms. 

3. The eight ftrengthened particular fimple fyllogifms. 
4 The fixteen particular fimple fyllogifins. 

Omit the negatory complex fyUogifms, as fully contained in 
the third of this enumeration, and the complex (yllogifms which 
contain the unaccented D or C, as carrying a momentary accent 
for the rule, to be expunged when the formation is completed. 
Confider Di, D, D*, Ai, A*, L, I*, as of the affirmative figns, and 
Ci, C, C, El, E', Oi, O', as negative. 

Rule I. In the complex iyllogifm all parts are complex ; in 
the univerfal fimple fyUogifm all parts are univerfal ; in the 
ftrengthened particular only the condufion is particular ; in the 
particular only a premife is univerfal. 

RuU 2. Premifes of like fign have an affirmative condufion ; 
of unlike fign, a negative. 

RuU 3. The complex, the univerfal, the particulars which 
begin with a particular, follow the dire(El rule ; the ftrengthened 
particulars, and the particulars which begin with a univerfal (all 
that commence with a univerfal, and conclude with a particular) 
follow the inverfe rule. [Or thus ; all which begin and end 
alike, follow the dired rule ; all which begin and end differently, 
the inverfe.] 

The complex (yllogifms and univerfals are eafily remembered 



94 On the Syllogifm. 

by rule : the particulars almoft as eafily. The following fub- 
rules may be noted, as hx as thefe laft are concerned. 

Sub-rule I. Firji and ficond premifes. A and O in the firft 
premife demand unlike prepofitions in the two premifes : £ and 
I demand like prepofitions. Thus AiOi muft be inconclufive : 
AiO* muft be conclufive. But EiOi muft be conclufive : and 
EiO' muft be inconclufive. 

Sub-rule 2. FirJi premife and conclufton. A univerlal in the firft 
premife demands an unlike prepofltion in the conclufion : a par- 
ticular firft premife, a like prepofition in the conclufion. 

Sulh-rule 3. Second premife and conclufion. Every fecond pre- 
mife demands its own prepofition in a conclufion of like fign : 
and the other prepofition in a conclufion of unlike fign. 

As fu* as the four fpecies are concerned, every fyllogifm 
formed according to the three rules is valid ; and every one 
not fo formed is invalid. The following remarks are partly 
recapitulatory, partly new. 

Remark i. Every complex fyUogifin gives one univerfid fyllo- 
gifm * and two particular ones, its concomitants : and the con- 
comitants are formed by changing one of the premifes of the 
univerfal and the conclufion, into their particular concomitant 
propofitions (page 63.) 

Remark 2. Every fyllogifm has its contranominalj which aflerts 
of the contraries in the fame manner as the firft does of the di- 
rect terms : and contranominals have all their accents difierent, 
as in O'AiO' and OiA'Oi (page 62.) 

Remark 3. Every fyllogifm has two opponents, made by inter- 
changing the contradidlories of one premife and of the conclufion, 
and altering the accent of the remaining premife, if inconverti- 
ble (A or O) (page 88.) 

Remark 4. Every complex fyllogifm has two fuch opponents 
formed in the &me way, the Ds being the inconverdbles, the Cs 
the convertibles. Thus (:) meaning denial o/j the opponents of 
CiD'Ci are C,:Ci:D' and :CiDi:C.. The firft of thefe is 

(E.4-r)(Ii^rE')(0'orAi) 

containing the valid fyllogifms EiE*Ai, EJiO', TE'O' j being 

* Syllogifm^ not preceded by complex^ means fimple fyllogifm. 
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£iE*Ai and its concomitants. And :CiDr.Ci gives £*A|E* (the 
contranominal of E^A*£i) and its concomitants. And the fame 
of (he reft. 

Remark 5. Each univerial fyllogifm has two weakened forms, 
made by weakening one premife and the conclufion. When the 
firji premife is weakened, it is without change of prepofition : 
but when the fecond, with change. Thus the weakened forms 
of EiA'Ei are O.A'Oi and EJiO'. 

Remark 6. Each particular fyllogifm has two ftrengthened 
forms, one of which is a univerial, the other only a ftrengthened 
particular. Thus the ftrengthened forms of OiA'Oi are EiA'Ei 
and FA'Oi. 

Remark 7. In every fyllogifm except the ftrengthened particu- 
lar, the middle term is univerial in one premife, and particular in 
the other : and its contrary is therefore the fame. But in the 
ftrengthened particular, the middle term is univerial in both 
premiies, or particular in both. This affords 9 complete crite- 
rion of fyllogifm, as will be noticed hereafter : in fa£t, the com- 
pleteneis of this fyftem crowds us with relations, from many of 
which general rules might be deduced, though they need only 
appear here by cafual remark. 

In O'AiO', A'OiO., I.A4I1, E,0.r, O'EJ', A'lJi, I,E,Oi, 
EJiO', the middle term enters uniyerfally in the univerial, and 
particularly in the particular. In all the others it enters particu- 
larly in the univerial, and univerially in the particular. In the 
iirft iet, the convertible premifes are all fubs^ the inconvertibles 
are fubs in the iecond premiie, and fupers in the firft. In the 
fecond fet, thefe rules are inverted. 

Remark 8. Of the twelve poi&ble pairs of premifes AA, AE, 
AI, AO, EA, EE, EI, EO, lA, IE, OA, OE, which can give 
a conclufion, each one tc;///, in two ways, which two ways are 
inverted in their accents. Thus EO appears in E'O'Ii and 
E4O4I'. The two premife-letters and one accent di£^ate all the 
reft : thus I'A can belong to nothing but I'A'I'. When the 
fyftem is well learnt, it will be found unneceiTary to write more 
than I'A, for the fymbol of I' AT. I now fpeak only of funda- 
mental fyUogifms: the ftrengthened fyllogifm AiAT might be 
fignified by A' A'. 

Remark 9. The fyllogifms of the three firft clafTes are all really 
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fpecimens of one, thofe of the fourth of two, among them, with 
the eight variations X YZ, xYZ, X Yz, xYz, XyZ, xyZ, Xyz, 
xyz. The rules for condu<^ing thefe changes are 

Change of (ubje£^ is change of both accent and letter. 
Change of predicate is change of letter. 

Change of both is change of accent. 

thus to pafs from £*EiA* to AiEiEi we note in XY change of 
fubje£t, in YZ change of neither, in XZ change of fiibjed : 
therefore xYZ is the fet of terms into which XYZ muft be 
changed : and the £*£iA* fyllogifm of either fet is the Ai£i£i 
iyllogifm of the other. 

The 24 iyllogifms, which are 24 with reference to the order 
XY, YZ, XZ, are only 12 if the order ZY, YX, ZX, be 
allowed. Thus A,rr of the firft is the TAT of the fccond. 
Thefe fyllogifms are eflentially the fame in the mode of inference 
they afford. To change a (yllogifm into another of the fame mode 
of inference, invert the premifes and change the prepofidon of 
all the inconvertibles. Thus A'OiOi and O'AiO' are of the Cunc 
inference. The pairs which in this point of view are identical are 



AiA.Ai=A'A'A' 
0'A.O'=A'OiO. 
AiO'0'=OiA'0, 



E'AiE'=A'E'E' 
I,A,I, =A'I, Ii 
E'O'I. =0,E'I. 



E,A'E,=AiE*E. 
FAT =A*IT 

E,o,r =0'Eir 



FEiA'=EiFA. 
I.E.O1 =EiI,0' 
ETO. =rE'0' 



The ninth remark admits of confiderable extenfion. The ^fome^ 
of a logical propofition may have a much more definite chanu^er 
in fome cafes than in others. It may be a fele£led, or at leafl a 
diftinguifhable yi;7i^, which want nothing but a nominal diftindion 
to make the particular propofition eafily and ufefully univerfal. 
Whether it can be done more or lefs eafily, and more or lefs ufe- 
fiilly, is no queflion of formal logic. If it be fuppofed done, the 
particular is converted into a univerfal. In * fome Xs are Ys,' 
if we make a name for every X which is Y, fay M, we have 
then * Every M is Y'. This propofition may be purely identi- 
cal, or it may not. If we call every X which is Y by the name 
M merely bccaufe it is Y, then our univerfal is only * Every X 
which is T is Y'. But if the name M be conferred from any 
other circumflance, which diflinguifhes the Xs that are Ys from 
other Xs, then the change from the particular to the univerfal by 
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■Bm oTnte new rcftriflion impofed by the new name, is the 
cxpreflinn of new knowledge. 

The qiuniities in the conclufion arc of two kinds. TTiere are 
thofe which are brought in with the terms, and which continue 
in the conclufion fuch as they were introduced in the premifes : 
and there arc thofc which depend on the union of the premifes, 
and which are what they arc only in virtue of ihe joint exjftence 
of the premirrs. For example, in liAiti we have ' Tome Xs are 
Y», but every Y is Z, therefore feme Xs are Zs': if wc aflc, 
wh« Xi ire Zs, the anfwcr is, thofe which are Ys, and no others, 
fa Gu- » thii conclusion affirms. But when we look at O'AiO' 
Of * (bmc Y« are not Xs, and every Y is Z -, therefore fomc Zs 
arc not Xt : and if we then a(k vjhat Zs are not Xs ; the anfwer 
M, thai this quantity does not enter with Z, but depends upon the 
ocbeTprcmifc, namely, upon the number of Ys which are not Xs. 
In a particular fyUogifm, let us call the t]uantity of the fubjefl 
in the ronclolion inir'mjic or ixtrinfu according as it is that of 
the premifc which introduces that fubjefl, or of the other premifc. 
EjtamifMlion will (how that in every panicular lyllogifm which 
conclude* in I| or 1', in which both terms arc particular, the 
quantities of the terms are, of the one intrinfic, of the other ex- 
tiinfic : but that where the concluflon is in Oi or O', cither the 
qoantity of the fubjc^ is intrinftc and that of the contrary of the 
pcvdicate extrinfic, or vict vtrfa. 

When the quantity of a particular term in the conclufion is 
UKnafic, the invention of a name will convert ihe syllogifm tnto 
Bunnexikl. Thus I.A.A. or XY + Y)Z = XZ, if M be taken 
m rrprcfent all thole Xs which are Ys, and nothing elfe, becomes 
M)Y + Y)Z«M)Y, of the form A,A.A,. Again, 0'A,0' or 
Y:X + Y)Z=Z;X, thrown into the form x;y + 7.)y=x:K, bc- 
CfMOci ni.y + z)y=m.i, of the form EtAiEt, when the xs which 
arc jrs an difUnguinied from the red of the univerle by the name 
m. There is nothing either illegitimate or uncommon in diflin- 
fufting by a peculiar name etrlain femt (or even unstrlein fimiy 
UrtrtMrnfy mhuayi th* famt famt') of another name. Again, fmce 
wc know that every univerfal fyilogifm is reducible to the form 
* jf ufc of contrariei, we have now realbn to know that 
o fundamental inference, of the kind treated in this chap- 
I is any other than that in AiAiAi, or, the entaimtd 
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of the contained is contained. And there is no better exercife than 
learning to read off each of the fyllogifms, univerial and particu- 
lar, into this one form, by perception^ and without ufe of rules. 
Take as an inftance X:Y + y.z=XZ: what is the container, 
what is the contained, and what is the middle container of one 
and contained of the other. It is a parcel of Xs which are con- 
tained in y, all y in Z, and therefore that parcel of Xs in Z. 

This general principle fuggeffs a notation for all the complex, 
univerfal, and fundamental particular, fyllogifms. If we abbre- 
viate X)Y-hY)Z=X)Z into XYZ), and if we denote by 
XYZ, without ), that it is only a parcel of Xs (all or fome, 
defined or undefined, but always the fame), we have the fol- 
lowing. 



For A|AiAi read XYZ) or zyx) 

— O'AiO' — xYZ 
_ AiO'O' — Zyx 

For E'AiE' read xYZ) or zyX) 

— I,A,I, — XYZ 

— E'O'I, — ZyX 

For AiEiEi read XYz) or Zyx) 

— 0'E,r — xYz 
_ A»rr — zyx 

For FEiA" read xYz) or ZyX) 

— LEiOi — XYz 

— ETO, — zyX 



For A'A'A' read xyz) or ZYX) 

— OiA'Oi — Xyz 

— A'OiOi — zYX 

For EiA'Ei read Xyz) or Z Yx) 

— PAT — xyz 

— EiOJ — zYx 

For A»FF read xyZ) or zYX) 

— OiFIi — XyZ 

— A'Ui — ZYX 

For E,FA» read XyZ) or z Yx) 

— WO' — xyZ 

— E,I,0' — ZYx 



Here, ufmg P,Q,R, as general terms, PQR) denotes that all 
Ps are Qs, and all Qs are Rs, whence all Ps are Rs : while 
PQR only denotes that there is a parcel of Ps among the Qs, 
and all Qs are among the Rs, whence that parcel of Ps is among 
the Rs. 

The rules for the connexion of thefe fyftems are not compli- 
cated, confidering the extent of the cafes they are to include. 
Let the letters A,E, &c. be cailed proponents ; X,Y,Z, nmunals: 
and by the order of the nominals we always mean that X is firfl, 
&c. both in XYZ, and ZYX. The nominals being direH 
(X,Y,Z) and contrary (x,y,z), remember Utizt^firjl^ 
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efirfi ^fi^ft ^d fecond 

An affirmative/y^r^if^ proponent denotes that ^t\ fecond and third 

( third ( third and firft 

nominals agree (are both dire£b or both contrary). 

Cfir^ (^firft and fecond 

A negadvey^r^if^ proponent denotes that the\/econd and third 
(third ( third and firft 

nominals difier (are one diredl, one contrary). 

Thus EIO muft give Xyz or xYZ or zyX or ZYx 
lEO muft give XYzor xyZ or zYXor Zyx 

Secondly^ whether the middle term be Y or y depends only on 
the accent of the middle proponent : a y«^-accent gives Y, a 
yir^/r-accent gives y. In the univerial fyllogifm however, either 
gives either. 

Tbirdfyj the XYZ fyllogifms are the particulars which begin 
with a particular : and the ZYX iyllogifms are the particulars 
which begin with a univerial. 

For example, required Oi£*Ii . Seeing the particular Oi, at the 
beginning, take the order XYZ, feeing the fuperaccent in £' 
make it XyZ. Seeing the negative Oi, let the exifting difagree- 
ment of the firft and fecond nominals continue : and the fame of 
the fecond and third from the negative Ei . Confequently XyZ 
is the fyllogifhi expreffed in nominals. Or the rationale of 
the inference in OiE'Ii is that a parcel of Xs are among the Zs 
becaufe among the ys which are all among the Zs. 

Again, required the nominal mode of expreffing ETOi . See- 
ing the univerial E at the beginning, write down ZYX ; for the 
fiiperaccent in P, write down ZyX ; for the negative in E', 
continue yX ; for the affirmative in I', write zy : hence zyX is 
the nominal form of E*rOi. 

Required the proponent mode of expreffing x Yz. Here xY, 
Yz, (how us that the premifes are negative forms, and the direc- 
tion of the order x, Y, z, that the firft premife is particular. 
Then OE are the premifes, and I the conclufion. And Y tells 
us that the middle proponent has a fubaccent. Whence OEJ 
is, ib far as it goes, the proponent expreffion. And, by the laws 
of form, the other accents muft be as in O'EJ', fince the fyllo- 
gifm follows the dired rule (page 93). 
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Required the proponent mode of expreifii^ ZYx. Here we 
note in fuccefEon — univerial commencement — firft premife ne- 
gative — fecond^ affirmative — middle accent fiib. This gives EIiO 
of the inverfe rule^ or EJiO*. 

Required the proponent notation for the univerial xYZ) or 
zyX), We fee at once EAiE^ or E'AiE'. 

The concomitants of a univerial are found by changing the 
firft nominal into the contrary, in each of the forms, and throw- 
ing away the fign of univerfidity [ ) ] , Thus the concomitants 
of XyZ) or zYx) are xyZ and ZYx. 

The weakened forms of a imiverfal are found by merely 
throwing away the fymbol of univeriaUty [}] from the two 
forms of the univerial. Thus the weakened forms of XYZ) 
which is alio zyx) are XYZ and zyx. 

But we have not yet reached the climax of fymbolic fimplicity 
in the mere reprefentation of fyllogifms. An algebraift would 
fay that the ftrufbure of the inference, as now confidered, does 
not depend upon the names ; but only upon their reference to 
the names in the fundamental form XYZ). He would there- 
fore propofe a fimple iymbol to reprefent letting aUne^ and 
another to reprefent changing into the contrary, Thefe, with a 
iign of complete univerfality, and another of inverfion of order, 
are all that he would find neceflary. Let o and i fignify letting 
alone and changing into the contrary : let the terminal parenthefis 
denote complete univerfality, as before, and let inverfion of order 
be denoted by a negative fign prefixed. Thus XYZ or IiAiL, 
would be denoted by coo ; Zyx or AiO'O' by— on ; AiEiEi 
or XYz) by ooi) or its equivaJent— on. Thus— on tells us 
that fome of the Zs are ys, all the ys are xs, whence fome of the 
Zs are xs. To write its proponent form, obferve that — inftru£b 
us to write a univerial firft ; 1 1 to make it affirmative ; i in the 
middle to (iiperaccent fhe middle propofition ; oi to make the 
fecond premife negative. We have then AiO'O' or X)Y + 
Z : Y=Z:X which is Zy-f y)x:^Zx, as aflerted. 

All that relates to univerials in the preceding, applies to the 
complex iyllogifms. Let a couple of parenthefes imply a complex 
fyllogifm : thus DiDiDi may be (XYZ) or (ooo). Then in (oio) 
or (XyZ), we are to fee that X is a fubidentical of y, and y of Z, 
whence X is the fame of Z. But Xy and yZ warn us to write 
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contraries for the firft and iecond premifes and y to fiiperaccent 
the middle letter : whence CiC*Di is the fyUogifin exprefled bjr 
the names XYZ. The equivalent forms — (loi) and (zYx) ex- 
prefi it by (aying that z is a fiibidentical of Y and Y of x, whence 
z is a fiibidentical of x. 

I now look at the ftrengthened particular fyllogifms. All in- 
ference which is fundamental, that is, which will come from 
nothing weaker than the premifes given, has been reduced to the 
one eafy cafe of * the contained of the contained is contained/ 
The ftrengthened particular, the type of which is A'AiIi, obeying 
the inverfe rule of formation, and written at more length in Y)X 
+ Y}Z=XZ, may be ftated thus *• all names are conunon as to 
what they contain in common'.' If we denote this ftrengthened 
iyllogifin by XYZI, a fymbol intended to imply ibmething be- 
tween XYZ and XYZ) in the amounts of quantity introduced, 
we fliall find that the eight ftrengthened fyUogifms muft be re- 
prefented by 

A'AiIi =XYZI AiAT =r xyzl 
A»Ei04=XYzl AiE»0'= xyZI 
FA'Oi=Xyzl EiA.O'= xYZI 
E'FIi =XyZI E,E,r = xYzl 

The rules of connexion are precifely thofe for the particular 
fyllogifms : and inverfion is abfblutely inefFedive. Thus XYZI 
=ZYXL 

A few words will ferve to difpofe of the mixed complex fyllo- 
gifms in which a complex premife is combined with a fimple one, 
univerfal or particular. Firft, when a complex and a univerfal 
are premifed, and flgns and accents are as in the direSf rule (page 
92), the condufion is as it wouM be if the A were heightened 
into D, or E into C. Thus £|D* gives Ci^ the fame as C|D*. 
For El is C or Ci, and both CD' and CiD* give Ci, but with 
different quantities. But if the premifes be conftrufbed on the 
inverfe rule, there is no more inference than can be obtained 
when the complex premife is lowered into a univerfal : or we 
have only a ftrengthened particular. Thus in D|E' or (A4 + 
0')E', A|E* gives the ftrengthened particular AiE'O', and O'E' 
is incondufive. And when the complex premife is combined 
with a particular, we have only what would follow if the com- 
plex premife were lowered into a univerfal. Thus DiF, or 
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( Ai + O')!' can only give A*!'!' { and D'l' or (A* + 0,)r gives no ^ 
condufion, for AT is inconduftve. 

The daffificadon of opponent forms may be .thus treated. 
We know that opponent forms of A££, for infbncc, be it A» 
E.E, or A'E'E', muft be lEO and All. Now whether AiEA "* 
fliail have LEiOi or EiIiO', whether A'LIt or IiAiIi, depend* npoa ^ 
the introduction of a new and arbitrary notion of the order ttl^ 
adopted. Our firft fyUogifm being defcribed by XY, YZ, XS^ ^ 
the opponent which ends in the contradiction of the firil pnariH ^ 
it in XZ, YZ, XY ; which, keeping Z middle, is either l»l|r* 
defcribed with reference to XZ, Z Y, X Y, or to YZ, ZX, "^ff^ 
Now in adopting the firft of thefe three orders, there is nodli^f^ 
which compels us therefore to prefer the fecond to the tliiri^i4|^*" 
vsctverfa. -(V*'" 

The efeft of the change of order which confifts in die h 
change of Z and X is as follows. The premifes changje p' 
A and O with altered accents, altered alio in. the conduf 
and I with unaltered accents. Thus AJ'I' becomes FAtI 
E'O'L becomes OiE'Ii. Accordingly, it is matter of i 
rangement whether for inftance, LEtOi or EJiO* fliall be c 
the opponent of A|£|E| ; and I prefer to give the name toh 
The confequence is, the following diilrtbudon of opponents | — 

EE eS Se I AE EA AI lA EI IE. . 

The three fets reprefent letters combined in reprefemation of pr»- 
mifes : the firft two containing (ix fyUogifms each, the thitii 
twelve. The third muft be divided into two lets of fix each, i^ 
one of which the fubaccents are in greater number, in the otfaoj 
the fuperaccents. There are then four fets in all. Pick nm 
two out of a fet, which only differ in change of order -. thefe ttf)^ 
have the lame opponent forms, namely, the other four of th^ 
fct. For inftance, A'lili and IiA'Ii, in which fubaccents predo^ 
minate. Take AE, EA, EI, IE, and complete fyllogifms iii 
luch manner as to make fubaccents predominate : giving AiEiEi 
EiA'Ei, EiIiO' IiEiOi. The laft four are the opponents of tht^ 
firft two. .^ 

In the fet of ftrengthened particulars the opponent forou "zj 
be found to be univerlals weakened in the condufion 
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being weakened in the premifes. Thus A^AT has A^£*0* for 
one of its opponents : but A*£' may produce the univerial con* 
duiion £* as well as its weaker form O'. 

Some readers, particularly thofe who have a tin^reof algebra, 
are more helped by fymbolic notation than by language : with 
others it is the converfe. To fuit the latter, obferve that the 
language of page 78 may eafily be adapted to fimple fyUogifms. 
Thus Ai being fiibaffirmation, L may be fome fubaffirmation, O* 
may be Ibme fiipemegadon ; and fo on, Thusinftead of £*FOi we 
may &y that * fupernegation of fome fiiperaffirmadon gives feme 
fiilmegation.' Pra&ice in this language would make the phrafe 
fiiggeft femething more than the notation it is derived from. 
The phrafe refers to Z : there is a term partially fuperaffirmed 
of Z, namely Y ; and a complete fubnegative of Y, namely X. 
The partial fubaffirmation declares fome things neither Y nor Z ; 
the complete fupernegation declares that whatever is not Y is X. 
Confequently there are fome Xs which are not Zs : or X is a 
fiibnegadve of Z« This fubjed will be refumed. 



In what precedes are two views of the dedufbion of all the 
varieties of fyllogifm. The firft, taking the complex fyllogifm as 
the fource, conne£bs the ftrengthened fyllogifms and the parti- 
cular ones with the univerials, and thus in hSt reduces every 
thing to the conftituents of DiDiDi or DDiDi. The fecond pro- 
ceeds from AiAi Ai, A* Aili, AiFF, and Ii AJi, and forms the clafles 
of univerial, ftrengthened, and particular, fyllogifms by fubfti- 
tuting contraries in every way in which it can be done. Thefe 
two fyftems have clofe connexion, but not fo clofe as might 
perhaps be thought : for IiAiL is not one of thpfe which are 
conn^ed with AiAiAi in the formation of a complex fyllo- 
gifin. 

The two new views which I now proceed to give are alfo 
dofely conne&ed, and different from the former ones, in which 
we held it equally admiffible to refer one of the concluding terms 
to the middle, as in X)Y, or the middle to one of the concluding 
terms, as in Y)X. But now I aik whether it be not poffible fo 
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to conftrud the fyftem, that we may firft lay down the middle 
term and its contrary, as conftituting the univerfe of the fyllo- 
gifm, and ^en complete the premifes and their conclufion, by 
properly laying down the concluding terms in their places. We 
may fucceed, if, In the firft inftance, we confider none but con- 
vertible propofitions. And this we can do; for univerial ex- 
clufion and particular inclufion comprehend all aflerdon* Thus 
univerial inclufion is only univerial exdufion firom th^ contrary, 
and particular exclufion is only particular inclufion in the con- 
trary. 

Setting out then with the middle term and its contrary, and 
reftrifting ourfelves to E and I, let E fignify (univer&l) exdu- 
fion from the middle term, and e from its contrary ; let I fignify 
(particular) inclufion in the middle term, and i in its contrary. 
Choofing a pair of conduding terms, we rejed II, li, and ii on 
grounds already demonflrated, and very eafiily feen in this view, 
and proceed to confider £e, EE and ee, £1 and ei, Ei and el. 

Ee. From this a univerial condufion muft follow. If one 
term be completely excluded from the middle and thfe other from 
its contrary, the terms are completdy excluded each from the 
other. The fundamental forms are, 

E,A'E.,X.Y-hZ.y=X.Z j AiEiEi, X.y+Z.Y=X.Z 

and by ufe of XZ, Xz, xZ, xz, we thus bring out the eight uni- 
verial iyllogifms. 

EE and ee. From thefe a particular indufion muft follow. 
Exclufion of both terms from a third, gives partial indufion of 
their contraries in each other : for all that third term bdongs 
to the contraries of the other two. The fundamental forms 
are, 

E,E,r, X.Y-hZ,Y=xz ; A»AT X.y-hZ.y=xz 

from which, as before, the eight ftrengthened fyUogifins are de- 
duced. 

EI and ei. From theie a t)articular inclufion muft follow. 
The exclufion of one term from a third, and the indufion of 
part of a fecond term in that third, tdl us that part of the par- 
ticularized term is in the contrary of the univerialized term. 
The fundamental forms are. 
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E.I.O\ X.Y + ZY =Zx ; AiO'O', X.y + Zy =Zx 
LEiOi, XY +Z.Y=Xz ; OiA'Oi, Xy +Z.y=Xz 

from which the fixteen particular fyUogifins are deduced. 

£i and el. From thefe no concluflon can be drawn. AU that 
b fignified is that one concluding term is wholly excluded from 
a third, and the fecond partially excluded (or included in the 
contrary). 

It thus appears that a i^llogifm with one particular premife is 
valid when the premifes reduced to convertible forms, (how the 
middle term in both or the contrary of it in both ; otherwife, 
invalids Alio, that the conclufion in its convertible form, takes 
dire^y from the particular premife and contrariwife from the 
univer£d. 

It alio appears that a fyllogifin with both premifes uiiiverial is 
always valid \ with a univerial conclufion when the premifes 
(made convertible) (how one the middle term and the other its 
contrary ; with a particular conclufion when both (how the mid- 
dle term or both its contrary. And the convertible form of the 
conclufion takes dire^y from both in the firft cafe, and contra- 
riwife from both in the fecond. 

The other view which I here propofe is really a diflFerent 
mode of looking at that juft given. By the time we have made 
every name carry its contrary, as a matter of courfe, we become 
prepared to take the following view of the nature of a propofi- 
tion. A name by itfelf is a found or a fymbol : its relation to 
things (be they objeds or ideas) is twofold. There may be in 
rerum natura that to which the name applies, or there may not. 
I do not here fpeak of how many things there may be to which 
a name applies : it is not efTential to know whether they be more 
or fewer, either abfelutely or relatively. The introduction of 
contraries may be made the expulfion of quantity. With refer- 
ence to application, then, let a name be CTlXtA pojjible or impof- 
fible according as the thing to which it applies can be found or 
not. 

A name may be compounded of others ; the compound name 
being that of everything to which all the components apply. 
Thus wild animal is the name of all things to which both the 
names wild and animal apply. To call this compound name 
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impofEble is to fay that there is not fuch a thing as a wild animal : 
to call it pofEble is to fay that there is fuch a thing. 

X and Y being two names, the compound name may be re- 
prefented by X Y when poffible, and by XY) when impoffible. 
This does not alter the meaning of our fymbol XY, as hitherto 
ufed :' as yet it has been ^ there are Xs which are Ys ' and now 
it is * XY, the name of that which is both X and Y, is the 
name of fbme thing or things ; ' and thefe two are the fimie in 
meaning, lb far as their ufe in inference is concerned. Nor need 
XY], as juft defined, be treated as a departure from, otfaerwife 
than as an extenfion of, the ufe of X)Y. In X)Y, we aflert 
that X is fomething, namely Y : in X) we aflert that X is nothing 
whatever. The proper notation, however, for indicating that 
the name X has no application, is X}u, u being the contrary of 
U, which laft includes everjrthing in the univerie ijxiken of; (b 
that u may denote nonexiftence. 

The propofition ^ Every X is Y ' aflerts that Xy is die name 
of nothing, or X)Y=rXy). Similarly ^ No X is Y** aflerts diat 
XY is the name of nothing, or X.YsssXY). But ^Some Xs 
are Ys' and ' Some Xs are not Ys' merely afliert die poffilMlity 
of the names XY and Xy. 

A fyllogifm, then, is the aflertion that from the poffibility or 
impof&bility of the names produced by compounding X or x, 
Z or z, each with Y or y, may be inferred the poffibility or im- 
poffibility of a name compounded of X or x with Z or z. The 
rules of the laft fyftem are now fb eafily changed into the lan- 
guage of the prefent one, that it is hardly worth while to ftate 
more than one for example. Thus, if X compounded with Y, 
and Z compounded with y, both give impoffible names, then X 
compounded with Z gives ah impoffible name. This is XY) + 
Zy)=ZX) or X.Y + Z.y=Z.X, or E,A»Ei 

The view here taken of compound names will be extended 
in the next chapter. 
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CHAPTER VI. 

On the Syllogifm. 

WHEN the premifes of a iyllogifm are true, the conclufion 
is alio true, and when the conclufion is falfe, one or 
bodi of the premifes are falfe. There are two kinds of modifica- 
tions which it may be ufeful to confider : thofe which concern 
the entrance of the propofition into the argument ; and thofe 
which afied the connexion of the fubjed and predicate. 

As to the propofition itfelf, It may be true or falfe abfolutely, 
or it may have any degree of truth, credibility, or probability. 
This relation will be hereafter confidered ; and, according to the 
principles of Chapter IX. fo far as the propofition is probable 
it b credible, and fb &r as it is credible, it is true. But as to 
other modes of looking at the iyllogifm, are we entitled to &y 
that every thing which can be announced as to the premifes may 
be announced in the fame fenfe as to the conclufion ? The an- 
fwer is, that we cannot make fuch announcement abfblutely ; but 
of the premifes as derived from that conclufion we can make it. 
In what manner foever two premifes are applicable, their conclu- 
fion as from thofe premifes is alfo applicable : becaufe the conclu- 
fion is in the premifes. For inflance, in the iyllogifm ^ all men are 
trees, all trees are rational, therefore all men are rational,' the 
premifes are abfurd and falfe, and the conclufion taken indepen- 
dently is rational and true : but that conclufion, as from thofe 
premifes, is as abfurd as the premifes themfelves. Again, in ^ all 
pirates are convi<Sted, all convi<Sts are punifhed, therefore all 
pirates are punifhed,' the premifes are defirable^ and {o is the 
conclufion with thofe premifes. But the conclufion is not de- 
firable in itfelf : as that pirates (hould be punifhed with or with- 
out trial. Neither may we fay * X ought to be Y and Y ought 
to be Z, therefore X ought to be Z' except in this manner, that 
we affirm X ought to be Z in a particular way. We may not 
even fay that when * X ought to be Y, and Y « Z ' it follows 
that ' X ought to be Z,* for it may be that Y ought not to be Z. 
Hius a royalifl, in 1655, would fay that the hundred excluded 
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members of Cromwell's parliament ought to be allowed to take 
their feats, and alfo that all who took any feats in that parliament 
were rebels ; but he would not infer that the hundred members 
ought to be rebels. There is nothing which, being the property 
of the premifes, is neceflarily the independent property of the 
concluflon, except abfolute truth. It (hould be noted that in 
common language and writing, the ufual meaning of conclufions 
is that they are dated as of their premifes and to ftand or fall 
with them, even as to truth. Though a condufion may be true 
Urhen its premifes are &lfe, the proponent does not mean, for the 
moft part, to claim more than his premifes will give, nor that 
any thing (hould ftand longer than the premifes ftand. 

Next, we are not to argue from what we may &y of a propo- 
fition to what we may fay of the inftances it contains, except as 
to what concerns the truth of thofe inftances, or dfe to what 
concerns the inftances as parts of a whole. If I &y * Every X 
is Y ' I aiTert, no doubt, of each X independently of die reft : 
that is, the truth of * Every X is Y' involves the truth of *diis 
X is Y.' But if, to take fomething elfe, I maintain ^£very X 
is Y' to be a defirable rule, I do not therefore aflert ^this X is 
Y * to be a defirable cafe, except upon an implied neceffity that 
there ftiould be a rule. And if I fay that * every X b Y * is 
unintelligible, I do not fay that *this X is Y' is unintelligible; 
and fb on. Thus, where there n^uft be a rule, as in law, ^ every 
man's houfe is his caftte' is defirable, becaufe there is but one 
alternative ' no man's houfe, &c.' But the propofidon, by itfelf, 
may not be defirable as to the inftance of a generally reputed 
thief or receiver. 

There is one cafe, however, in which a term cannot be ap- 
plied to the general propofidon, unlels it can be applied in a 
higher degree to the inftances. The propofidon * Every X is Y' 
cannot be announced as of any degree of probability, unle& each 
inftance has a much higher degree of probability. If /ea, y, ^ &c. 
be the probabilides of the feveral inftances, fuppofed independent, 
that of the propofition (Chapter IX.) is /civ^. .. which produd muft 
be leis than that of any one of the fra£bions of which it is formed. 

I now come to the confideradon of circumftances which mo- 
dify the internal ftrudlure of the preniifes themfelves. And firft 
of condidons. 
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A conditional propofidon is only a grammatical variation of 
the ordinary one ; as in * If it be X, then it is Y.* The common 
form of this, * Every X is Y/ is called categorical^ or predicative. 
Of the two forms, categorical and conditional, either may always 
be reduced to the other; as follows, 

* Every X is Y» or * If X, then it is Y' 

* No X is Y' or « If X, then it is not Y' 

The particular propofltions might be given conditionally in 
various ways, but the transformation is not fo common. Thus 
*fome Xs are Ys* might be « if X, then it may be Y' or <if X, 
then Y muft not therefore be denied of it,' &c. 

Of the two common fubjefb-matters of names, ideas and 
propofitions, it is moft common to apply the categorical form to 
the firft, and the conditional form to the fecond : in truth we 
might .call the conditional form a grammatical convenience for 
the expreffion of dependence of propofitions on one another, 
and of names which require complicated forms of exprefEon. 
Thus in pages 2 and 3, the conditional forms, containing ifj are 
more fimple than the corre(ponding categorical forms. 

A condition may be either necejfary^ ox fufficient^ or both. A 
neceflary condition is that without which the thing cannot be ; a 
fufficient condition is one with which the thing muft be. In 
pages 73, 74, 1 have fufEciently pointed out the completenefs of 
the connexion between the conditional and the categorical forms. 
In any one cafe the fufficient muft contain all that is necefTary, 
and may contain more. 

After what is (aid in page 23, it is not neceiTary to dwell on 
the redu£Uon of a conditional* fyllogifm to a categorical one. 
The premifes contain the conclufion : whatever gives us the 
premifes, gives us the concluflon. But I think that the reduc- 
tion of conditional to categorical forms, though juft, and, for in- 
ference, complete, is not the reprefentadon of the whole of what 
pafles in our minds. 

As an example of what I mean, look forward to the nume- 
rical iyftem of Chapter VIII. Precedent to all propofitions, 

* Wallisy as far as I know, was the firft who aflferted that all ryllogifms 
arcy or can be made, categorical. He did this in the fecond thefis attached 
to hb logic, headed Syllogifm Hypothetici^ aHique Compofiti^ referendi funt 
nmmes ad Ariftotelicos Categoricorum Modos. 
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there are the numerical conditions which prefcribe the limits of 
the univerfe under confideration. Say there are 250 inftances in 
that univerfe : this is the firft condition. Of thefe 100 are Xs and 
200 are Ys ; giving a fecond and third condition. If we take a 
propofition, as 20X Y, and aik whether it be fpurious or not, we 
haye reference to the three conditions underftood. But this is not 
neceffary : for it would be poffible categorically to exprefs thefe 
conditions by ' 2oXs out of 100 in a univerfe of 250 inftances 
containing 200 Ys are to be found among thofe 200 Ys ? It is 
of courfe the rule of brevity not to drag about thefe conditions 
with every propofition which is employed, but rather to ftate 
them once for all. There is however fomething more. The 
conditions are a reftri£Uon upon the arguments intended to be 
introduced, and a reftri^on throughout. The attachment of 
them to each individual propofition does iiot expreis this : if they 
be feen in twenty confecudve propofitions, there is no more than 
a prefumption that they are to be feen in the twenty-firft. It is 
better that the limits allowed (hould be marked out by one boun- 
dary than that the feveral arguments (hould each have a deicrip- 
tion of the boundary to itfelf. 

Juft as a univerfe of names is defined by fpecifying one or 
more names to confHtute collectively the fummum genus j or im/- 
verffj Co one of propofitions may be defined by flating propofi- 
tions which are to be true, or which are not to be contradided, as 
the cafe may be. Thefe propofitions may be conditions preced- 
ing all, or fbme only, of the premifes which are ufed in argu- 
ment ; or fbme may precede fome, and others others. In 
analyfing arguments, it would be found that many propofitions 
which enter as premifes, enter each with a condition underftood, 
and well underftood, to be granted. Whatever the conditions 
may be, (6 long as the confequent propofitions a£l logically toge- 
ther to produce the final refult, then that fame refult depends at 
laft only on the conditions, and muft be affirmed when the con- 
ditions, and their connexion with their confequents, are affirmed. 
But then it muft be underftood that the refult alfo ftands upon 
the conditions, and may fall with them. Let us now examine 
the common fyllogifm, and fee whether there be any preceding 
conditions, on which the refult depends. 

On looking into any writer on logic, we fhall fee that exigence 
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is claimed for the fignificadons of all the names. Never, in the 
ftatement of a propofition, do we find any room left for the alter- 
native, fuppofe there Jbould he no fuch things, Exiftence as ob- 
jeds, or exiftence as ideas, is tacitly claimed for the terms of 
every fyUogifm. The exiftence of an idea we muft grant when- 
ever it is diftindly apprehended, and (therefore) not felf-contra- 
didory : we cannot for inftance admit the notion of a lamp 
which is both metal and not metal \ but, as an idea, we are at 
liberty to figure to ourfelves fiich a lamp as that with which 
Aladdin made his fortupe. An attempt at a felf-contradidling 
idea is no idea ; we have not that apprehenfion of it in which aii 
idea confifts : but in no other way can we fay that the attempt 
to produce an idea fails. It may then be more convenient here 
to dwell on obje^ive definition of terms, as more eafily con- 
ceived with relation to exiftence and non-exiftence. Accordingly, 
let us take the.propofitions X)Y and X.Y, of the character of 
which the particulars muft partake, as to the point before us. 
By the meaning of y, in relation to Y, it follows that every thing 
is either Y or y : if we fay that Y does not exift, then every thing 
is y. If then X exift, and Y do not, the propofition X)Y, or 
X.y is falfe, and X)y, or X.Y is true. If neither X nor Y 
exift, I will not fo fkr imitate fome of the queftions of the fchools 
as to attempt to fettle what nonexifting things agree or difagree. 
If Y exift, but not X, then y)x is certainly true, but not thence 
X)Y, for when x is, as here, the whole univerfe, the proof of 
y)x=:X)Y fails to prefent intelligible ideas, that is, fails to be a 
proof. But Y)x or Y. X is true. 

If all my readers were mathematicians, I might purfue thefe 
extreme cafes, as having intereft on account of their analogy 
with the extreme cafes which the entrance of zero and of infinite 
magnitude oblige him to confider. But as thofe who are not 
madiemadcians would not be interefted in the analogy, and thofe 
who are can purfue the fubje£b for themfelves, I will go on to 
fay that the preceding order is not the natural one. We cannot, 
to ufefiil purpofe, laying down the truth of the propofition, yfr;^, 
then proceed to enquire how the non-exiftence of one or both 
terms afFe<Sts the propofition. The exiftence of the terms muft 
be firft fettled, and then the truth or falfehood of the propofition. 
The affirmative propofition requires the exiftence of both terms : 



112 On the Syllogifm. 

the negative propoiition, of one ; being neceflarily true if the 
other term do not exift, and depending upon the matter, as 
ufual, if it do exift. 

Let us make the exiftence of the terms to be preceding. con- 
ditions of the propofitions.. The iyllogifm AiAiAi is then as 
follows, 

If X and Y both exift, Every X is Y 
If Z alfo exift Every Y is Z 

Therefore If X, Y, Z aU exift Every X is Z. 

As to the concluding terms, X and Z, they remain, as it were, 
to tell their own ftory. Whatever conditions accompany their 
introdu^on unto the premifes, thefe fame conditions may be 
conceived to accompany them in the condufion. But the middle 
term diiappears : and, not fhowing itfelf in the condufion, the 
conditions which accompany it muft be expre&ly preierved. 
The condufion then is ' every X is Z, if Y exift' which may be 
thrown into theform of a dilemma, ' Either every X is Z, or Y 
does not exift'. 

But taking X and Z to exift, let us confider the following fyl- 
logifm, as it appears to be^ 

Every X is ( Y, if Y exift) 
Every ( Y, if Y exift) is Z 
Therefore Every X is Z. 

If this be not a valid iyllogifm, what exprejffid law. of the ordi- 
nary treatifes does it break ? The middle term, a curious one, is 
ftri£Uy middle : but there is no rule for excluding middle terms 
of a certain degree of fingularity. That it does break, and very 
obvioufly, an implied rule, I grant. And as to this work, the 
rule laid down in Chapter III. is broken in its fecond condition 
(page 50). The two ufes of the word is do not amount to one 
fuch ufe as is made in the condufion. That X is (conditionally) 
Y which is (on the (ame condition) Z, gives that X is (on the 
fame condition) Z. Accordingly, the abfblute condufion is only 
true upon fuch conditions as give the middle term ablblute ex- 
iftence. 

But it muft be particularly noted that it is enough if this .ex- 
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1 to ihc middle term by the fulfilment of the 
coodttiotu which precede the entrance of one of the concluding 
terms. The condition of the a<5t of inference is, that the com- 
pahfcn mud be really made, if the terms to be compared with 
the middle term really exift, or, which is the f;ime, if the condi- 
tion! un4cr which they are to enter be falistied. The other terms 
being leady, there mud then be a real middle lerm : and there 
will be, if the mere entrance of one of the concluding terms be 
pruof of ihcextllenceof amiddle term ; while, if the other terms 
cannot be brought in, from nonexillcnce, there is no occafion to 
tn(|uire about a middle term, for it is ochcrwile known that the 
companion cannot be completed. I will take two concrete 
iDflanco, in the full of which one of the concluding terms, if 
exifting, ik held to furnifh a middle term as real as idclf, and in 
thcfecoodofwhichnofuch fuppufiiion occurs. Of courfe 1 have 
notfatng ticrc to do with the truth of the premifcs. 

PbiKp Francis, (if the author of Junius), was an accufer whofe 
fikace w» fimulianeous with a government appointment : an 
accufer &c. reflects difgrace upon the government (if they Icnew 
that iheir nominee wat the accufer): therefore Francis (if &c.) 
fefici3> di^raee upon government (if .!cc.). 

Homer (if there were fuch a perfun) was a perfe^l poet (if 
ever there were one) : a perfeift poet (if &c.] is faultlefs iji 
moral* : therefore Homer (if iiC.) was faultlefs in morals. 

The firfl inference is good, even though we granf that our 
oolj poffible (node of knowing of the cxillence of an accufer &c. 
it by eftablifliing that Francis was Junius : it is even good againft 
one who fliould alien that the accufer &c. Is a contradltflion in 
Mrms in every actual and imaginable cafe except that of Junius. 

In the fecond cafe, we put it that the man Homer (if he ever 
edAcJ i tame critics having contended for the contrary) was a 
pcrfcd poet, if ever there were one. There may never have 
been one i and then Homer (cxillent or noncxiltcni) was not a 
pcrfcA poet. There i> no condition here, which being fulfilled, 
h bcU to amount to an aflcrtion that the middle term mull have 
eaiftcd : but the condition of the cxiflcnce of the middle term is 
Mi Jr prrnff TTt Accordtnglr, the fecond inference is not good : it 
AkriU be Homer (if &c.) was a perfc^ V°^t if ever there were 
one : ihju is, or clfe there never was a perfeA poet. 
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Thefe points refer to the matter of a fyllogifin, and not to the 
form ; or rather, perhaps, hold a kind of intermediate relation. 

There is another procefs which is often neceflary, in the 
formation of the premifes of a lyllogifm, involving a transforma- 
tion which is neither done by fyllqgifin, nor immediately reducible 
to it. It is the fubftitution, in a compound phrafe, of the name 
of the genus for that of the fpecies, when die ufe of the name 
is particular; For example, ' man is animal, therefore the head 
of a man is the head of an animal ' is inference, but not fyUo- 
gifm. And it is not mere fubftitution of identity, as would be ^ the 
head of a man is the head of a rational animal* but a fubftitution 
of a larger term in a particular fenfe. 

Perhaps Ibme readers may think they can reduce the above to 
a fyUogifm. If man and head were connected in a manner which 
could be made fubje£l and predicate, fomething of the fort might 
be done, but in appearance only. For example, ^ Every man is 
an animal, therefore he who kills a man kills an animaL' It 
may be faid that this is equivalent to a ftatement that in ^ Eveiy 
man is an animal ; fome one kills a man ; therefore fome one 
kills an animal,' the firft premife, and the fecond premife r«ju£- 
tionalfyj involve the concluiion as conditionally. This I admit : 
but the laft is not a fyllogifm : and involves the very difficulty in 
queftion. ' Every man is an animal ; fome one is the killer of 
a man' : here is no middle term. To. bring the firft premife 
into ^ Every killer of a man is the killer of an animal' is juft the 
thing wanted. By the principles of chapter III, undoubtedly 
the copula is might in certain inferences be combined with the 
copula iillsj or with any verb. But fo fimple a cafe as the pre- 
ceding is not the whole difficulty. If any one fliould think he 
can fyllogize as to the inftances I have yet given, let him try the 
following. *' Certain men^ upon the report of certain other men 
to a third fet of menj put a fourth let of men at variance with a 
fifth fet of men.* Now every man is an animal : and therefore 
^ Certain animals j upon the report of certain other animals j &c.' 
Let the firft defcription be turned into the fecond, by any num- 
ber of fyllogifms, and by help of ' Every man is an animal.' 

The truth is, that in the formation of premifes, as well as in 
their ufe, there is a poftulate which is conftantly applied, and there- 
fore of courfe conftantly demanded. And it fliould be demanded 
openly. It contains the dictum de omni et nullo (fee the next chap- 
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ter), and It is as follows. For every term ufed univerfally lefs 
maybe iiibftituted,'and for every term ufed particularly, more. 
The fpecies may take the place of the genus, when all the genus 
is (poken of: the genus may take the place of the fpecies when 
ibme of the fpecies is mehtioned, or the genus, ufed particularly, 
may take the place of the fpecies ufed univerfally. Not only in 
fyllogifins, but in all the ramific2(tions 6f the defcription of a com- 
plex term. Thus for *men who are not Europeans* may be 
fubftituted ' animals who are not Englifh/ If this poflulate be 
applied to the unftrengthened forms of the Ariftotelian Syllogifm^ 
(p^e 17) it will be feen that all which contain A are immediate 
applications of it, and all the others eafily derived. 

I now pafi to the confideratioA of the invention of names, and 
of th& diftin£Uohs which are made to exift for the want of it. 

. Any one may invent a name, that is, may choofe a (bund or 
fymbol which is to apply to any clafe of ideas or of objeAs. The 
dais fhould, no doubt, be well defined : but fmall caution is here 
neceflaiy, for invented words are generally much more definite 
than thofe which have undergone public u(age. They come from 
the coiner's hand as fharp at the edge as a new halfpenny : and in 
proceis of time we look in vain for any edge at all. The right 
of invention being unlimited, and the aflual ftock having been 
got together without any uniform rule of formation, there can 
he no reafon why we Jhould admit any diJlinSfion which can he ah- 
rogated hy the invention of a name^ fo far as inference is con- 
cerned. I do not difpute that the modes of fupplying the want 
of names may be of importance in many points of view : what 
I deny Is, that they create any peculiar modes of inference. 

The invention of names 'muft either be by adlually pointing 
out obje£ls named, or by defcription in terms of other names. 
With the former mode of invention, as ' let this, that, &c (fliow- 
ing them) be called X*. we can have nothing to do. As to the 
latter, we may make a fymbolic defcription of the procefe by join- 
ing toother the names to be ufed, with a fymbol indicative of 
the mode of ufing them, in extenfion of the fyftem in page io6. 
Thus, P, Q, R, being certain names, if we wifli to give a name 
to everything which is all three, we may joiil them thus, PQR : 
if we wifh to give a name to every thing which is either of the 
three (one or more of them) we may write P,Q,R : if we want 
to fignify any thing that is either both P and Q, or R, we have 
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PQ,R. The contrary of PQR is p,q,r; that of P,Q,R w pqr ; 
that of PQ,R is (p,q)r : in contraries, conjun^on and disjunc'* 
tion change places. This notation would enable us to exprefi 
any complication of the preceding conditions : thus, to name that 
which is one and one only of the three, we have Pqr, Qrp, 
Rpq ; for that which is two and two only, PQr, QRpi RPq- 
Thus, XY includes the inftances common to X and Y ; but 
X,Y includes all X and all Y : accordingly X,Y is a wider term 
than X Y, except when X and Y are identical. As in page io6, 
XY, the term, fuppofed to exift, is XY, the propofition of chapter 
IV ; if we wifh to diflinguifh, we may make X-Y the term, and 
XY the propofition, the hyphen having its common grammatical 
ufe. Thus, X-Y P-Q. tells us the fame as XYP-Q, both mean- 
ing, for inference^ no more than that there exift objeds or ideas 
to which the four names are applicable. But the firft tells it 
thus, Ibme X Ys are PQs ; and the fecond thus, fome things are 
Xs, Ys, and PQs. 

With refpe£l to this and other cafes of notation, repulfive 
as they may appear, the reader who refiifes them is in one of two 
circumftances. Either he wants to give his aflent of diflent to 
what is faid of the form by means of the matter, which is eafing 
the difficulty by avoiding it, and ftepping out of logic : or eUe he 
defires to have it in a ihape in which he may get that moft futile 
of all acquifitions, called a general idea^ which is truly, to ufe 
the contrary adje6live term as colloquially, nothing particular^ a 
whole without parts. 

If the difficulty of abftraA aflertion be to be got over, the 
eafieft way is by firft conquering that of abftra£l expreffion, to 
the extent of becoming able to make a little ufe of it. 

Suppofe we afk for the alternative of the following fuppofition, 
' Both X, and either P, or Q and one of the two R or S.* This 
is no impoffible complication : for inftance, ' He was rich, and 
if not abfolutely mad, was weaknefs itfelf fubje£led either to bad 
advice or to moft unfavourable circumftances.* The reprefen- 
tation of the complex term is X {P, Q(R,S)} ; of the contrary, 

• " Je vous avoue, dit . . . ,, que j'ai cni en deriner quelque chofe, ct que 

je n'ai pas entendu le refte. L'abb^ de a ce difcours, fit reflexion que 

c'^tait ainfi que lui-meme avait toujoun lu, et que la plupart des horomes 
ne lifaient guere autrement.'* 
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X, p(q,rs) or x,pq,prs. If not the above, he was either not rich, 
or both not mad and not very weak, or neither mad nor badly 
advifed, nor unfavourably circumftanced. 

When a name thus formed, whether conjundively or disjunc- 
tively, enters a fimple inference, it gives rife to what have been 
called the copulative fyllogifm, the disjunSfive (yllogifm, and the 
dilemma. The two laft are not well diftinguifhed by their defi- 
nitions as given : the disjunctive fyllogifm feems to be that in 
which names are confidered disjundively, the dilemma that in 
which fropojitions are (o ufed. But a propofition entering as part 
of a propofition, enters merely as a name, the predicates being 
ufually only true or falfe^ or fome equivalent terms. A propofi- 
tion may only enter for its matter, or it may enter- in fuch a way 
that its truth is the matter : in this laft cafe it is only as a name 
that it is the fubje£l of inference. Thus, ' It is true that he was 
fired at* is ' the aflerdon (that he was fired at) is a true afiertion/ 
I believe the beft way would be to apply the term disjun£five 
argument lb as to include the dilemma, marking by the latter 
word (as a term rather of rhetoric than of logic) every argument 
in which the disjundUve propofition is meant to be a difficulty 
for the opponent on every cafe, or horriy of it. 

Whatever has right to the name P, and alfo to the name Q, 
has right to the compound name PQ^ This is an abfolute 
identity, for by the name PQ^ we fignify nothing but what has 
right to both names. According X)P4- X)Q=X)PQ^is not a 
fyllogifm, nor even an inference, but only the aflertion of our 
right to ufe at our pleafure either one of two ways of faying the 
fame thing inftead of the other. But can we not efFedl the re- 
duction fyUogiftically ? Let Y be identical with PQ ; we have 
then PQ)Y and Y)PQ, and alfo Y)P and Y)Q. Add to thefe 
X)P and X)Q, and we have all the propofitions aflerted. But 
we cannot deduce from them alone X)Y, the refult wanted, by 
any fyllogiftic combination of the fix. Nor muft it be thought 
furprifing that we cannot, by a train of argument, arrive at de- 
monftration of it being allowable to give to anything which has 
right to two names, a third name invented exprefsly to fignify 
that which has fuch right. We might as well attempt to fyllo- 
gize into the refult, that a perfon who fells the meat he has killed 
is a butcher. 
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I lay ftrels upon this, to an extent which may for a moment 
appear like diligently grinding nothing in a mill which might be 
better employed, for two re^ns. Firft, the young ma^ema- 
tician is very apt to try, in algebra, to make one principle deduce 
another by mere force of iymbols : and the above attempt may 
{how him what he is liable to. Secondly, I am inclined to fup- 
pofe that the diftin£lion drawn between the clatiTes of fyllogifins 
to which I prefently come, and the ordinary categorical ones, is 
due to what muft be defcribed in my language as a want of per- 
ception of the abfolute, lefs than inferential {(o to fycdk) identity 
ofX)P + X)CtandX)PQ. But all other propofitions of the 
kind, however fimple, may be made dedudions. For inftance, 
* if X be both P and Q, and if P be R, and Q^be S, then X is 
both^C^and S' is thus deduced: X)P + P)R=:X)R, and X)Ct 
+ Q)S=X)S, and X)R + X)S is X)RS. Even P)R + Q)R= 
P,Q)R is deducible; being P)R + Q)R=r)p+r)q=:r)pq=: 
P,Q)R. Thus it is feen that, as ibon as the conjundfive poftu- 
late is laid down, the identity of the correfponding disjunctive 
poflulate with it may be fhown. Next, if X muft be either P 
or Q, or X)P,Q, and if P be always R, and Q^be always S, then 
X)R,S may be deduced from the preceding. 

Firft, that X)P and Y-)Ctgive XY)PCLcan be deduced ; evi- 
dent as it may be, it is a fucceiEon of applications. XY)X + 
X)P gives XY)P,and XY)Y + Y)CLgives XY)Q,and XY)P 
+ X Y)Ctis XY)PQ^by the poftulate. Next, X)P,Ct is pqK 
and P)R is r)p, and Q)S is s)q, whence, as juft proved rs)pq. 
Now, rs)pq-|-pq)x=:rs)x, which is X)R,S. It will be a good 
exercife for the reader to tranflate this proof into ordinary lan- 
guage. 

I may now proceed to extend this idea and notation relative 
to proportions of complex terms. The complexity confifts in 
the terms being conjundtively or disjundively formed ftota other 
terms, as in PQ, that to which both the names P and Q^belong 
conjundlively ; and as in P,Q^that to which one (or both) of 
the names P and Q^ belong disjunAively. The contrary of PQ^ 
>s p,q; that of P,Q is pq. Not both is either not one or not the 
other, or not either: Not either P «^^(which we might denote 
by :P,Q^or .P,Q) is logically * not P and not Qj or pq : and 
this is then the contrary of P,Q. 



On the Syllogijm. 119 

The disjunctive name is of two very difierent chara£lers, ac- 
cording as it appears in the univerfal or particular form : lb very 
different that it has really different names in the two cafes, 
copulative and £sjun£iive. This diftindtion I here throw away : 
oppofing disjun£five^ (having one or more of the names) to 
conjunffhiy (having all the names). . The disjunftive particle or 
has the fame meaning with the diftributive copulative andy when 
ufed in a univer&l. Thus, * Every thing which is P or Q is 
R or S • means « Every P and every Q is R ^ S.' But PQ^ is 
always * both P and Q^in one.' Accordingly 



Conjun^ve 
Disjun&ive 






PQR ufes and colle<SUvely. 

P,Q,R in a univerfal ufes and diflributively, 
P,Q,R in a particular ufes ^r disjundlively, in 
the common fenfe of that word. 



'Either P or.Q^is true,' is an ambiguous phrafe, which is 
P,Q)T or T)P,Q according to the context. 

The manner in which the component of a name enters, whe- 
ther conjundlvely or disjunAively, is to pais as it were for a part 
of the quality of the name itfelf. Thus the contrary of P (con- 
jundive, as indicated by the abfence of the comma) is ,p (dis- 
junctive, as indicated by the comma). To teft this aflertion about 
the mode of making contraries, let. us afk what Is that of ^ one 
only of the two P or QJ* We know it of courfe to be ' both or 
neither.* The name propofed is Pq, Qp and its contrary is 
(p,Q)(q,P), that is, one of the two p,Q, and one of the two q,P. 
It is then either pq, pP, qQ, or PQj the fecond and third can- 
not exift, therefore it is pq, PQ, as already feen. I need hardly 
have remarked that (P,Q)(R,S) is PR, PS, QR, QS. 

Obferve that though X)PQ gives X)P, and that XPQ gives 
XP, we may not fay that XY)P gives X)P, nor that X)P,Ct 
gives X)P. But any disjunctive element may be rejeCled from 
a univerfal term, and any conjunctive element from a par- 
ticular one. Thus P)QR gives P)CLand P,Q)R gives P)R. 
Alfo P.Q,R gives P.cLand PQ:R,S gives P:R. All thefe rules 
are really one, namely that PQ is of the fame extent at leaft as 
PQR. This will appear from our rules of tranfpofition prefently 
given. 
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Let change from one member of the propofition to the other 
be called tranfpojition. I proceed to inquire how many tranfpo- 
fttions the various forms will bear, and what they are. It will 
however be neceflary to complete our forms by the recognition, as 
a propofition, of the fimple aflertion of exiftence or non-exiftence. 
By XU we mean that there are in the univerfe things to which 
the name X applies, and we fpeak only of luch things under the 
name. Accordingly X)U and XU do not differ in meaning: 
By u, the contrary of U, we can only denote non-exiflence ; 
thus X.U or X)u throws the name X out* of confideration. 
Thus Y)X=U)X,y; Y.X=YX)u, &c. To fignify, for in- 
fiance, that X and Y are complements (contraries or fiibcon- 
traries, page 75) we have U)X,Y, which our rules will tranf- 
pofe into xy)u, or x.y. 

Having to confider fubjed and predicate, conjunAive and dif- 
jun£tive, affirmative and negative, univerfal and particular, we 
mufl think of fixteen different forms. Thus the four forms of 
the univerfal affirmative are 

XY)PQ ; X,Y)PCb XY)P,Q ; X,Y)P,Q. 

It will be befl here to negleA the contranominal converfes of 
A and O equally with the fimple converfes of £ and I : thus 
XY)PQ may be read as identical with p,q)x,y. There is alfo 
one obvious tranfpofition which we mufl not merely negledl but 
throw out ; fince it does not give a refult identical with its prede- 
cefTor. I mean the tranfpofition of M)PQ^into MP)Q^: the 
fecond follows from the firfl but not the firfl firom the fecond. 
Alfo the correfponding change of M.P,Q^into Mp.Q, for the 
fame reafon. 

This being premifed, the following are the rules ; — 

DireSi tranfpofition is the change from one member to the 
other without alteration of name or junction : contrary^ with 
alteration of both. 

The convertibles (E,I) allow diredl tranfpofition of conjun£Uve 
elements either way, from fubje£l to predicate, or from predicate 
to fubje£l : and thefe are the only dire£l tranfpofitions. Thus 
X.YZ=:XY.Z, and X-YZ=XY-Z. 

The inconvertibles ( A,0) allow contrary tranfpofition of con- 
jundUve elements from fubjecl to predicate, and of disjun&ive 
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dements firom predicate to fubjed : befl; remembered by allow- 
ing SP to (land for conjun£iive and PS for disjun£five. And thefe 
arc the only contrary tranfpofitions. Thus XY)M=X)M,y 
and M)X,Y=My)X. 

An element that can be reje£led cannot be tranfpofed, and 
vice verfa. Thus X,Y)M gives X)M, and Y cannot be tranf- 
pofed. 

The following table exhibits the varieties of the forms A and 
£, equivalents being written under one another, and converfions, 
contranominal or fimple, oppofite. 



XY)P,Q 


pq)x>y 


XY.PQ. 


PQ.XY 


Xp)Q,y 


Yq)P,x 


XP.QY 


QY.XP 


Xq)P,7 


Yp)Q,x 


XQ.PY 


PY.XQ, 


X)P,Q,7 


pqY)x 


X.PQY 


PQY.X 


Y)P,Q^ 


pqX)y 


Y.PQX 


PQX.Y 


p)Q>x.y 


XYq)P 


P.QXY 


QXY.P 


q)P^,y 


XYp)Q. 


Q.PXY 


PXY.Q, 


XYpq)u 


U)P,Q,x,y 


XYPQ.U 


U.XYPCt 


XY)PQ 


p.qKy 


XY.P,Q, 


P,Q.XY 


X)PQ,y 


[p,q]Y)x 


X.[P,Q]Y 


[P,Q]Y X 


Y)PQ,x 


[p>q]X)y 


Y.[P,Q]X 


[P,Q]X.Y 


XY[p,q])u 


U)[x,y],Pa 


XY[P,Q].U 


U.XY[P,Q] 


X,Y)P,Q, 


pq)xy 


X,Y.PQ. 


PQ.X,Y 


[X,Y]p)Cl 


q)xy,P 


[x,Y]p.a 


Q.[X,Y]P 


[X,Y]q)P 


p)xy,Q. 


[X,Y]Q.P 


P.[X,Y]Q, 


[X,Y]pq)u 


U)xy,P,Q. 


[X,Y]PQ.U 


U.[X,Y]PCL 


X,Y)PQ. 


p>q)xy 


x,Y.p,a 


P,Q.X,Y 


[x>y][p>q])" 


U)xy,PQ 


[X,Y][P,Q].U U.[X,Y][P,Q] 



If for ) we write (:) in the left hand divifions, and erafe the (.) 
and ufe the hyphens of page 1 15, on the right, we have the tranf- 
pofitions of O and !• And if we write p and q for P and Q^on 
the left, and change the form X)Y into X.y, we thereby change 
the forms of A into thofe of E. If more than two elements 
were uled, the tranfpoiitions would now be perfe6lly ea(y. 

It appears that there are no lefs than fixteen A forms into 
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which XY)P,Q^may be varied : the reaibn is that both fubje& 
and predicate are tranfpofibly conftru£led. But XY)PQ fhows 
only a tranfpofible fubjeft ; X,Y)P,Q only a tranfpoflble predi- 
cate : and thefe have only four forms each, Laftly, X,Y)PQ,. 
having neither tranfpofible, has only two forms. By tranfpofi- 
bly conftru£led, I mean capable of having the elements feparated 
by tranfpofition. The whole term is always tranfpofible : that is, 
the complete fiibje£t, or the complete predicate, may be looked 
on as conjunctive or disjundive, at pleaftirie. Thus in X}Y, if 
we confider this as XU)Y,u, we may make this yU)x,u or y)x. 
So that the ordinary contranominal converfion may be confidered 
as a cafe of the more general rule. Juft as, in arithmetic, a num- 
ber, 5, may be made to obey the laws of /7+^ as + 5, or ofab 
as 1x5. 

Syllogifms of complex terms might be widely varied, even if we 
chofe to confider only each firft cafe of the preceding table as 
fundamental. Thus 
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XY)P,Q,+ VW)P,Q=(x,yHv,w) A.AT 

would give fixty-four varieties of premifes. I now proceed to 
(how that the ordinary disjunctive and dilemmatic forms are 
really common fyUogifmis with complex terms, reducible to ordi- 
nary fyllogifms by invention of names. 

Example i. Every S is either P, Q, R ; no P is S ; no Q^is 
S ; therefore every S is R. Let S reprefent ^ tHe true propofi- 
tion* (fingular), and let P, Q, R be names of propofitions, and 
this then reprefents a very common form, which would be ex- 
prefled thus ' either A is B, or G is D, or £ is F ; but A is not 
B, Cis not P ; therefore E is F/ I fay that, where the necef- 
fary names exifl, the final ftep of this could not be diftinguifhed 
from a common fyllogifm ; which accordingly it becomes by in- 
vention of names. 

We have S)P,Q,R, whence Spq)R. But S.P and S.Q^or S)p 
and S)q give S)pq, with which S)S combined gives S)pqS. And 
S)pqS -h pqS)Rs=S)R. Let M be the name of what is S and not P 
and not Q, and the thing required is done. Here then is a fyllogifm 
of the ordinary kind, to one premife of which we are led by a 
ufe of the conjun^ive pojiulate (page 116): the neceffity for which 
is the diftinAion betweefi the clafs we are confidering and others. 
It happens here that two of the terms of our final fyllogifm are 
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identical : for Spq is of no greater extent than S. But the ufe 
made of S)S is perfedly legitimate. 

Example 2. * If A be B, E is F ; and if C be D, E is F ; but 
either A is B or C is D j therefore E is F/ This can be re- 
duced to 

P)R + Q)R + S)P,Q==S)R 

which is immediately made a .common (yllogiTm by changing 
P)R + Q)RintoP,Q)R. 

ExathpU 3. • From P follows Q_; and from R follows S ; but 
Q,and S cannot both be true ; therefore P and R cannot both 
be true.' This may be reduced to 

P)Q.+ R)S + T.QS=T. PR 
orPR)QS +T.QS=:T.PR 

Example 4. * Every X is either P, Q, or R ; but every P is 
M, every Q is M, every R is M ; therefore every X is M/ 
This is a common form of the dilemma ; it is ob vioufly 'reduci- 
ble to P,Q,R)M+X)P,Q,R=X)M. 

Example 5. ' Every X is either P or Q, and every Q is X/ 
This is wholly inconclufive, and leads to an identical refult, as 
follows ; X)P,Q gives Xp)Q, which with Q)X gives Xp)X, 
a neceilary propofition. 

Example 6. If we throw X)R into the form X)R,R, we have 
Xr)R, or' Every X which is not R Is R,* a contradiction in 
terms. But it evidently implies that there can be no Xs which 
are not Rs ; and thus alfo we return to X)R. Take * every X 
is either P, Q^ or R ; every P is M ; evpry Q is M ; and every 
M is R.' Here X)P,Q,R=Xr)P,Q, which with P,Q)M gives 
Xr)M, which with M)R gives Xr)R or X)R. 

Example 7. * Every X is either P or Q, and only one.' This 
gives two propofitions, X)P,Q-hX.PQ. Now X)XP,XQ is 
identical with X)P,Q, and this may be looked on^as an extreme 
cafe of * 

X)P,Q + X)Y=X)PY,QY 
but X.PQ gives XP)q and XQ)p, from which we can obtain 

X)XP,XQ + XP)q + XQ)p=X)p,q 

Hence X)P,Q.+X)p,q=X)[P,Q,][p,q.] 

=X)Pp,Pq,Qp,Qq=XjPq,Qp 
fince Pp and Qq are fubjeft to X.Pp and X.Qq. All this being 
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worked out in (yllogiftic detail, fhows us that the tranfidon from 
* Every X is P or Q, and no X is both* to * Every X is cither 
P and not Q, or Q and not P' is capable of being made fyllo- 
giftically. The ftudent of logic may thus acquire the idea, 
which fo foon becomes ^miliar to the ftudent of mathematics, 
of perfe6lly felf-evident propoiitions which are deducible firom 
one another, as diftinguifhed from thofe which are not. 

Example 8. ' Every X is one only of the two, P or Q ; 
every Y is both P and Q, except when P is M, and then it is 
neither ; therefore no X is Y* Here is a cafe in which it is the 
h(k of the exception and not its nature which determines the 
inference : M may be anything. This ought to appear in our 
reduction : and it does appear in this way. From X}P,Q it is 
obvious that X)P,Q,R,S, and iyllogiftically demonftrable from 
X)P,Q, and Xrs)X. Now in the iecond premiie we have 

Y)PQm,pqM, or [p,q,M][P,Q,m])y 
or pQiPqiPM,QM,pm,qm)y 

from which, by rejection, follows pQ,Pq)y. And the firft pre- 
mife is X)Pq,Qp. Whence X)y or X.Y. 

It is not ncceflary to multiply examples : I will conclude this 
part of the fubje£l by pointing out that the ordinary propofitions 
X)Y, &c. are, with reference to their inftances, disjunctively 
compofed : the difference between the imiver&l and particular 
lying in the latter being indefinite in the number of its inftances. 
Thus, if there be three Xs and four Ys, the four propofitions 
are, applying the name to each inftance, as feen written at length in 
X,X,X)Y,Y,Y,Y; X,X,X.Y,Y,Y,Yi (X,X,X)(Y,Y,Y,Y); 
and (X,X,X):Y,Y,Y,Y. 

The propoiition in page 25, is a cafe of the preceding method. 
I leave the reader to fhow it, and alio that the hypotheiis is 
flightly overftated. 

I now come to the forties^ the heap or chain of iyllogifms, in 
which the conclufion of the firft is a premife of the fecond, and 
fo on. Take a fet of terms, P, Q, R, S, &c. and let the order 
of reference be PQ, QR, RS, &c. Then A|A|A|A| &c. is a 
forites, and the only one ufually confidered : thus, 

P)Q+Q)R+R)S+S)T=P)T 
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The firft two links give P)R, which with the third gives P)S, 
which with the fourth gives P)T. Thus we have linksy inter- 
mediate conclujions^ and z final conclufion. 

A great number of different forites may be formed, under the 
following conditions, 

The firft particular propofition which occurs, be it link or 
conclufion, prevents any future link firom being particular : for 
all the conclufions thence become particular. 

Examine the cafes of fyllogifm which proceed by the firft 
rule of accentuation (page 92), that is, which have beginning and 
ending both unlverial, or both particular : thefe only can occur 
in a forites, except at the end, or in the place where a particular 
propofition firft enters. It will be found that the conclufion, 
when the argument goes on, muft come after fomething con- 
neded with that which comes after it by the firft rule of ac- 
centuation : except at the place where a particular conclufion 
comes in for the firft time. For inftance, E|E' gives Aj, which, 
ftill keeping conclufions univerfal, muft be followed by At or Ei, 
which follow £* by the firft rule. Again, take OiE*, which gives 
L ; this muft be followed either by Ai or Ei, which follow E' by 
the fame rule : and fo on. Accordingly, 

Any chain of univerials, in which affirmation is followed by a 
like prepofition, and negation by a different one, as AiAiEiA' 
E'AiEiE', &c. may be part of the chain of a forites. And the 
chain muft be either of this kind wholly, or once only broken in 
one of two ways : either by the dire£l entrance of a particular 
propofition, or by a breach of the rule. In a chain of this kind, 
unbroken, the conclufions are affirmative or negative, according 
as an even or odd number of negatives goes to the formation of 
them. All the conclufions have the lame accent as the firft link. 

Let a particular premife be introduced, as in AiEiET &c. 
The accent of the- particular introduced muft be the fame as 
or contrary to that of the firft link, according as the preceding 
number of negatives is odd or even. For the accent of the firft 
link remains as long as the conclufion is univerfal, and a (yllo- 
gifm with the fecond premife particular follows the fecond 
rule. Thus, inferting the intermediate conclufions, the above is 
AiE,(E,)E'(Ai)r(I'). And after (P) muft come A' or E', fo 
that the firft rule ftill continues. But the accent of the conclu- 
fions changes. 



126 On the Syllogifm. 

Now let the rule of accentuation be broken. The accent of 
the conclufion ftill requires the firft rule to be refumed. Thus, 
EiE'(rule unbroken) gives Ai, and EiEi (rule broken) gives \\ 
and Ai requires Ai or Ei to follow E', while V requires A' or 
E' to follow Ei. This one breach of rule only changes the con- 
clufion from univerial to particular. The accent of the conclu- 
fion changes as before. 

The links of a forites, then, are either a chain of univerials 
following the firft rule of accentuation, or fuch a chain with one 
breach of the rule, or fuch a chain with one particular inlerted, 
of the fame or contrary accent to the firft link, according as the 
preceding negatives are odd or even, and made the commence- 
ment of the refumption of the rule (if broken). In all the cafes 
the conclufion Is affirmative or negative according as the preced- 
ing negatives are even or odd in number : the unbroken chain 
has a univerial conclufion with the accent of the firft link, and 
the.brol^en one a particular with the contrary accent* 



A'E'EiA'E' 
E'A'A'F 



EiA'AiEiE'Ai 
EiOTO'O' 



AiEiA'OiA'F 

EiE.rro' 



Here are examples of the three kinds. The chain is in the 
firft row, the intermediate and final conclufions in the fecond. 
Thus the fecond example prefents the lyllogifms £iA'£i, EiAiO', 
0'E,r, I'E'O', O'AiO' i and at length is 

P.Q + R)Q + R)S + S.T+t.u + U(V=V:P 

The forites ufually confidered are only AiAiAi. . . . and 

A' A' A' To thefe might be added without abandoning 

the Ariftotelian fyllogifm, fuch as AiEiA'A'A' . . . ., Ai£iA*AiAi 
.... But it would not be very eafy to follow the chain in thought 
without introducing the intermediate conclufions, and thus de- 
ftroying the fpecific charafter of the procefs. 

And juft as the ordinary univerfal fyllogifm can be reduced to 
AiAiAi, fo the univerfal ibrites can always be reduced to a chain 
of A*. Thus A'E'E, A'E' or 

Q)P + q.r-VR.S-hT)S + t.u =:p.u 
is u)T +T)S + S)r +r)Q +Q)P=u)P 
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CHAPTER VII. 

On the Arijiotelian Syllogifm. 

j^ROM the time of Ariftotle until now, the formal inference 
has been a matter of ftudy. In the writings of the great 
iloibpher, and in a ibmewhat (battered manner, are found the 
tterials out of which was conftru£ted the fyftem of iyllogifm 
w and alwajTS prevalent : and two diftin£l principles of exclu* 
n appear to be a£led on. Perhaps it would be more corre£t 
£iy that the followers colle£led two di(lin£l principles of ex- 
ifion from the writings of the mafter, by help of the afTumption 
It everything not ufed by th6 teacher was forbidden to the 
men I cannot find that Ariftotle either limits his reader in 
s manner, or that he anywhere implies that he has exhaufted 
pofEble modes of fyllogizing. But whether thefe exclufions 
\ to be attributed to the followers alone, or whether thofe who 
ire more knowledge of his writings than myfelf can fix them 
on the leader, this much is certain, that they were adopted, 
\ have in all time dictated the limits of the (yllogifm. Of all 
m, Ariftotle is the one of whom his followers have worfliipped 
i defe£ls as well as his excellencies : which is what he himfelf 
ver did to any man living or dead ; indeed, he has been accufed 
the contrary fault. 

The firft of thefe exclufions is connefted with the celebrated 
lum di omni et nullo^ namely, that what is diftributively affirmed 
denied of all, is diftributively affirmed or denied of every fome 
lich that all contains. It is there faid that in every iyllogifm 
; middle term muft be univerfal in one of the premifes, in order 
It we may be fure that the affirmation or denial in the other 
emife may be made of fbme or all of the things about which 
irmation or denial has been made in the firft. This law, as 
; (hall fee, is only a particular cafe of the truth : it is enough 
It the two premifes together affirm or deny of more than all 
I inftances of the middle term. If there be a hundred boxes, 
l6 which a hundred and one articles of two different kinds are 
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to be put, not more than one of each kind into any one box, 
fome one box, if not more, will have two articles, one of each 
kind, put into it. The common doflrine has it, that an article 
of one particular kind muft be put into every box, and then fome 
one or more of another kind into one or more of the boxes, be- 
fore it may be affirmed that one or more of different kinds are 
found together. This excluflon is a Ample miftake, the mere 
fubftitution of the afTertion that none but a certain law of infe- 
rence can exift, for the determination that no other /&ir// exift. 
Any one is at liberty to limit the inferences he will ufe^ in any 
manner he pleafes : but he may err if he declare his own arbi- 
trary boundary to be a natural limit impofed by the laws of 
thought 

The other exclufion may involve, on the (ame terms, an error 
of the fame kind ; or may equally be the expreffion of arbitrary 
will : but there is what is more reafonably matter of opinion about 
it. Ariftotle will have no contrary terms : not-man, he iays, is not 
the name of anything. He afterwards calls it an indefinite or 
aoriji name, becaufe, as he aflerts, it is both the name of exifting 
and non-exifting things. If he had here made the diftinftion 
between ideal and obje£live, he would have ieen that man and 
not-man equally belong to both (objedively) exifting and non- 
exifting things : man^ for example, belongs as a name to Achilles 
and the feven champions of Chriftendom, whether they ever oc- 
ifted in objefllve reality or not : and not-man. belongs, in either 
cafe, to their horfes. I think, however, that the exclufion was 
probably dictated by the want of a definite notion of the extent 
of the field of argument, which I have called the univerfe of the 
propofitions. Adopt fuch a definite notion, and, as fufficiently 
fhown, there is no more reafon to attach the mere idea of ne- 
gation to the contrary, than to the dire£l term. 

The exclufion of contraries throws out the propofitions £' 
and r, or x.y and xy, which cannot be exprefied without either 
contraries, as in x.y=x)Y=y)X, and xy=x:Y=y:X, or refe- 
rence to things not named by X and Y, as in * Every thing is 
either X or Y* and * Some things are neither Xs nor Ys,* the 
moft natural readings of ' No not-Xs are not-Ys, and * Some no^ 
Xs are not-Ys.' There remain then fix modes of connexion of 
X and Y, namely X)Y and Y)X, X:Y and Y:X, and XY( = 
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YX) and X.Y(= Y.X). Thcfe fix are made eight ; for in the 
common fyflem, X Y and YX are coofidered as diftin£t in form, 
and aUb X.Y and Y.X. But thefe eight are only treated as 
four : for reference to order is not made in the fimple propofi- 
tion. Thus X)Y and Y)X are both denoted by A, XY and 
YX by* I, X.Y and Y.X by E, and X: V and Y:X by O. But 
the ftandard of order which is negleded as to the propofidon by 
itfelf, is adopted in the iyllogifm in the following manner. . 

The predicate of the conclufion is called the major term, and 
the fubjed of the conclufion the minor term. .This language is 
fafliJoned upon the idea of an affirmative propofidon, in which 
major and minor have reference to magnitude. In * every X Js Z * 
Z is a name which endrely contains X and is therefore at Uaji 
as great as X, greater than or equal to X. Here is, before it 
was introduced into mathemadcs, the idea now fo familiar to the 
mathemadcian, of allowing his language to include the extreme 
limit of its meaning. When the fame terms are applied to 
negadve propofidons, the nodon of magnitudinal indufion is 
lofl ; and major and minor, being ftill retained, muft be pre- 
filmed to refer to real or fuppofed importance. The premifes 
are called major and minor, according as they contain the major 
or minor term of the conclufion : and the major premife is always 
written firf^. Accordingly, Z and X being the major and minor 
terms, there are four poffible arrangements, which are called the 
four figures. Ariftode gives three, and tradidon has it that 
Galen fupplied the fourth in number and order. 

I. YZ 2. ZY 3. YZ 4. ZY 
XY XY YX YX 



XZ XZ XZ XZ 

To me, the moft fimple arrangement is that which takes up 
what was left off with, as in the fourth figure : and ^ X is in Y, 
Y is in Z, therefore X is in Z' is more natural than ^ Y is in Z, 
X is in Y, therefore X is in Z.' 

It is now plain, that whenever one only of the three propofi- 
tions is converdble, there are two difiin£l ways in which the 
iyllogifm may be written : when two only, four : and when all 
three (if there were fuch a thing), eight. 

K 
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The fyftem rejeds all conclufions which may be made 
ftronger : thus when X . Z follows, it does not allow X : Z to 
make a diftin£l form. But when X)Z is the conclufion, it does 
not reje£k ZX, for, not confidering ZX as identical with XZ, it 
does not confider X)Z as a ftrengthened form of ZX. But it 
does not Tt]tdi fyllogifms in which as ftrong a conclufion can be 
deduced from a weaker premiie : accordingly, we muft iearch 
for Ariftotelian forms among the ftrengthened fyllogifms of 
chapter V, as well as among the fundamental ones. Now, 
taking all the forms which fliow neither £* or F, let us write 
down the iymbols of them, and the number of cafes we may 
expedl from each. Moreover, fince transformation of order 
makes no difference here, I put the fyllogifms together as in 
page 96, into twelve pairs. 

Fundamental AiAiAi, AWA', i; O'AiO', A'OiOi, i; 
AiO'0',OiA'0., i; FA,F, A'FF, rejcacdj LA,L, A'LL, 4; 
FO'Ii, OiFIi, rejeaed ; E, A'E,, A*E,Ei, 4 ; TAT, A|IT, re- 
jeded ; EiOir, O'EJ', rejeftcd ; FEiA', EiFA*, rejedcd ; 
LEiOi, EiIiO', 4 ; ETOi, rE'O', rejeftcd. 

JVeakened hkhdi', i. 

Strengthened A'AiL, i ; AiAT, rejedcd ; A'EiOi, EiAiO\ 
2 ; AiE'O', E'A'Oi, rejefted ; E'FL, rejeded ; EiEiF, rejeded. 

There are then fifteen fundamental, one weakened, and three 
ftrengthened, forms of fyllogifm in the received fyftem. I now 
put them down, with their derivations, forms of expreffion in 
full, ordinary iymbols, figures into which they fall, and the magic 
words by which they have been denoted for many centuries, 
words which I take to be more fiill of meaning than any that 
ever were made. 

Fundamental. 

AiAiA, A'A'A' Y)Z+X)Y=X)Z AAA I Barbara 

0%0' A'OiO, Y:Z + Y)X=X:Z OAO III Boiardo 

AiO'O' OiA'Oi Z)Y + X:Y=X:Z AOO II Baroio 

I,A,I, A'lJ, Y)Z + XY =XZ All I Darii 

— — Y)Z + YX =XZ All III Datifi 

— — ZY +Y)X=XZ lAI IV Dimaris 

— — YZ -f-Y)X=XZ lAI III Di/amis 



i3» 



EtA'E. AiEiEi 
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Fundamental. 

Y.Z + X)Y=X.Z 
Z.Y + X)Y=X.Z 
Z)Y+Y.X=X.Z 
Z)Y + X.Y=X.Z 
Y.Z+XY=X:Z 

— — Z.Y+XY =X:Z 

— — Y.Z + YX=X:Z 

— — Z.Y+YX =:X:Z 

Weakened. 
A.A.I, A'A'I, Z)Y + Y)X=XZ AM IV Bramantip 



EtLO* LEiO 



£A£ 


I 


Celarent 


EAE 


II 


Cefare 


AEE 


IV 


Camenet 


AEE 


II 


Came/Ires 


EIO 


I 


Ferio 


EIO 


II 


Fejiino 


EIO 


III 


Ferifm 


EIO 


IV 


Frefijm 



A'A.1. A'AiIi 
A'E.Q. EiAiO' 



Strengthened. 

Y)Z + Y)X=XZ AAI III Darapti 

Y,Z + Y)X=X:Z EAO III Felapton 

Z.Y + Y)X=X:Z EAO IV Fefapo 



The words which reprefent the difFerent moods (as they are 
called) are ufually colleded under their figures in the following 
lines. 

Barbm, Celarent^ Dariiy Ferioque prions, 
Ceiarey Cameftres, Feftino, Baroko, fecundae. 
Tertia Darapti, Difamis, Datifi, Felapton, 
Bokardo, Ferifon habet. Quarta infuper addit 
Bramantip, Camenes, Dimaris, Fefapo, Freflfon. 

The vowels of the difFerent words give the (ymbol of the 
lyllogifm ; thus A,A,A, are feen in Barbara. The confonants 
in the firft figure have no fpecial meaning : but in the other 
figures eytry confbnant except T and N (which are only eu- 
phonic) has its meaning as follows ; — every mood of every figure 
can (with two exceptions) in one way or another, be reduced to 
a mood of the firft figure : and the letters (how the way of doing 
it. The initial tells to which mood the reduAion brings us: 
thus Cefare is reduced to Celarent, and alfo Cameftres ; Feftino 
is reduced to Ferio, and fb on. The two exceptions are denoted 
by the letter K (as in Baroko and Bokardo) ; we (hall prefently 
notice them further. And S means that the preceding premife is to 
be fimply converted. P, that what was called converfion per acci^ 
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dens is to be made, ZX for X)Z, or X)Z for ZX : accordingly, 
P only occurs in the weakened or ftrengthened fyllogifms. M 
means that the premifes are to be tranfpofed. Thus the meaning of 
the word Dtfamts is nothing lefs than what follows. * There is a 
fyllogifm in which the middle term is the fubjeft of both pre- 
mifes, and when reduced to the firft figure it becomes Darii : 
the major premife, which muft be converted in redudHon, is a 
particular affirmative : the minor premife, which muft become 
the major one in redudion, is a univerfal affirmative : and the 
concluflon, which muft be converted in reduAion, is a particular 
affirmative.* Thus, 

YZ+Y)X==XZ DifamU 
becomes Y)X+ZY=ZX Darii 

The moods Baroko and Bokardo do not admit of redudion to 
the firft figure, by any fair ufe of the phrafe : but the logicians 
were determined they fhould do fo, and they accordingly hit 
upon the following plan, which they called reduction per impojUp- 
bile. AOO and OAO being the opponent forms (pages 88, 
and 102) of AAA, the two moods in queftion were conneded 
with Barbara (whence their letter B) by (bowing that the latter 
would make (he denial of their cohclufions force one premife to 
contradi£l the other. Thus, Baroko^ or if Z)Y and X : Y then 
X:Z was praved in the firft figure as follows. If under thefe 
premifes, X:Z be not true, then X}Z is true ; but Z)Y is true : 
and Z)Yh-X)Z, by Barbara^ gives X)Y. But X:Y: there- 
fore, \{ Baroko be not a legitimate form, X)Y and X:Y are both 
true at once, which is abfurd. Had contraries been uied, 
Z)Y H- X : Y=X : Z would have been thrown into the firft figure 
as y)z + Xy=Xz,'£)ar/7, or y,Z-f Xy=X:Z, Ferio. And 
Y:Z + Y)X=X:Z, Bokardo^ is feen reduced to the firft figure 
in Y)X + zY=zX, Z)^r/i. 

Ariftotle did not ufe the fourth figure, confidering it, as is 
faid, to be only an inverfion of the firft. The introdu6lion of it 
among the figures is attributed to Galen, and it does not often 
appear in ordinary works of logic before the beginning of the laft 
century. If the order of the premifes be inverted, fo as to make 
the firft figure appear, the major and minor terms will appear 
wrongly placed in the concluflon. The words ufed for diefc 
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indired moods of the firft figure were ufually the fifth and fol- 
lowing ones in 

Barbara^ Celarent, Dariiy FertQ^ Baralip-fon 
Cekntes, Dabitis, Fapefino, Frifefom-^rtf/n 

the final fyllables in Italics being onljr euphonic (Frifefmo-onim 
would have been more corredl). Some ufed the words Farefmo 
and Firefmo. 

In calling the nioods of the fourth figure by the name of in- 
dire6l moods of the firft figure, notice was taken of the circum- 
ftance that a tranfpofition of the premifes would give the ar- 
rangement of the firft figure, in every thing but the proper 
arrangement of major and minor terms, which is inverted. A 
little confideradon will fbow the reader that the earlier Ariftote- 
lians were wifer than the later ones in this matter. Confider the 
fourth and firft figures as coincident, and the arbitrary notion of 
arrangement by major and minor vanifties. It was not till this 
mere matter of difcipline was made an article of faith that the 
fourth figure had any ground of feceffion from the firft. 

It might (eem as if the union of the firft and fourth figures 
would demand that of the fecond and third : the firft pair con- 
taining all the moods in which the middle term occupies different 
places in the two premifes, the fecond pair thofe in which it has 
the fame place in both. If this were done, each of the two main 
fubdivifions muft be itfelf fubdivided into two. And this would 
perhaps have been the more fkilful mode of divifion. 

The diftindion of figures has been condemned by many, and 
particularly by Kant. Whether attacked or defended, it is efTen- 
dal that the true grounds of the fide taken fhould be more ex- 
plicitly ftated than is often done. The root of the diftindion of 
figure is undoubtedly the diftindlion between the two forms X Y 
and YX, X . Y and Y. X. It would be equally abfurd, either to 
deny the identity of XY and YX, confidered as material of 
inference, or to deny their difference in many other points of 
view. In this work I am concerned only with what can be 
inferred, and to what extent of quantity, and accordingly the dif- 
tin£Hon is to me immaterial. But if I had not merely to ftudy 
the way of ufing premifes, but alfo that of arriving at them, it 
might very well happen that the afpe£ls under which the fame 



\ 



1 34 On the Arijiotelian Syllogifm. 

inference is feen in different figures would give it very difFcrcnt 
fhades of charaAer. A fimple inftance will (how that though 
the comparifon^ and its extent, are all that can be attended to in 
forming the conclufion, thefe points of meaning are not the only 
ones. A peribn who wifhed to conteft the old ufe of the word 
greeny as applied to unripe fruit, would iay that * fome green 
fruits are ripe/ if he wanted fpecially to (how the mitapplication 
of the word. But if he rather wanted to (how the badnefi of 
the method of denying ripenefs, he would iay ' fome ripe fruits 
are green.' The proportions are endlefs in which, X and Y 
being the terms, it is at one time X which is brou^it to Y for 
comparifon, and at another Y to X. The fubjefl of a propofi- 
tion is always the object of examination ; whether the fbnn be 
X)Y, X. Y, X Y, or X : Y, we examine and report upon the Xs. 
If we arrange the four figures feparately, we (hall better (ee 
their feveral peculiarities. 

Ftrji Figure. 
Barbara Y)Z + X)Y=X)Z Celarent Y.Z4"X)Y=X.Z 



Darii Y)Z + XY s=XZ 



Ferio Y.Z-fXY=X:Z 



What b here declared, is in «very cafe the diSfum dt omm et 
nullo in its fimplefl form, in a manner which juftifies the pref^ 
rence given to this figure. The middle term being completely 
contained in, or completely excluded from, the major term; fuch 
inclufion or exclufion then follows of all fuch part of the minor 
term as is declared in the fecond premife to be in the middle 
term. The inference then is in'this fentence * What is true of 
the whole middle term, is true of its part/ And it is obvious 
that in this figure the major premife muft be univerfal, the minor 
premife affirmative. The four forms are all found among the 
conclufions. I think that the inverfion of the premifes which 
the fyflem of chapter V. employs will be found to give the forms 
which are moft eafily tranflated into language independent of the 
middle term. The fentence * All (or fome) of the Xs are what 
mufl be Zs, therefore all (or fome) of the Xs are Zs* includes 
Barbara and Darii: and ' All (or fome) of the Xs are what can- 
not be Zs, and therefore cannot be Zs,' contains Celarent and 
Ferio. 
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Sicond Figure. 

Cefare Z.Y + X)Y=X.Z Camefires Z)Y + X.Y=X.Z 
Fe/tino Z.Y + XY=X:Z Baroko Z)Y + X:Y==X:Z 

In this figure (in which only negatives can be proved) the ap- 
pearance of the diAum is not fb dire£t. The terms of the 
condufion are both objefts of examination, and one is wholly 
included, and the whole or part of the other excluded (Cefare, 
Camefires, and Baroko) or one is wholly excluded, and the whole 
or part of the other included (Cefare, Camefires, and Feflino). 
Or rather, to juflify the difHnftion, we fhould fay that the whole 

of the major term is 1 ^i ^i ^'^^ ^^ whole of the minor 

"^"i? which gives Camefires j^ ^^ j^^ ^^ ^^^,^ ^f ^^^ ^j^^^ 

mduded ^ Ceuure 

is therefore excluded from the major ; or elfe the whole of the 

. included 1 ^ c^\. • excluded _,. • . ^ 
maior is 1 j j and part of the mmor . 111 which eives 
•' excluded '^ included ^ 

P^ in which that part of the- minor is excluded from the 

major. And it is evident enough why the premifes mufl be of 
different figns. 

In the firfl figure, though all the forms be efTendally one, 
(page 98,) the reduAion of either to the form Barbara requires 
either the explicit ufe of contraries, or invention of a name fub- 
idendcal to X. Accordingly, no mood of that figure is reducible 
to any other by the ufually admitted reduflions. But this cannot 
be faid of any of the other figures. In the one before us, Cefare 
and Camefires are identical, even without changing the figure. 
That which is Cefare when X is major and Z minor, is Camef- 
ires when X is minor and Z major. In the firfl figure, the 
fame attempt made on Celarent or Dariij removes them into 
another figure. 

Third Figure. 
Darapti Y)Z-f-Y)X=XZ 



Difamis YZ +Y)X=XZ 
Datift Y)Z + YX =XZ 



Felapton Y.Z + Y)X=X:Z 
Bokardo Y:Z-f-Y)X=X:Z 
Ferifon Y.Z + YX =X:Z 



The firfl and fecond figures contain a pair of univerfals each, 
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with one particular derived from each, by a legitimate weakening of 
one premife and the conclufton at the fame time : but in no in- 
ftance is the quantity of the middle term weakened. And all 
the fyllogifms in thefe two figinres are fundamental (page 77). 
In the cafe now before us, both the leading fyllogifms are not 
fundamental, but ftrengthened, and capable of being weakened in 
two different ways. The middle term is here examined in both 
premifes : if it be wholly included in, or excluded from, one of 
the* concluding terms, and wholly or partly included in, or ex- 
cluded from, the other (but not fo that there (hall be^exdu- 
fion from both) we have it that the whole or part mentioned in 
one cafe is included in, or excluded from, that which the whole 
is included in, or excluded from, in the other. There can be 
none but particular concluftons. 

Fourth Figun. 
Bramantip Z)Y + Y)X=XZ Camenes Z)Y + Y.X=X.Z 



Dimaris ZY +Y)X=XZ 

Fefapo Z.Y + Y)X=X:Z 
Frejifon Z.Y + YX =X:Z 

We have now one univerial fyllogifm in a form which does not 
admit of being weakened in this figure^ and two ftrengthened 
fyllogifms, each of which has one weakened form, one of them, 
Bramantip^ admitting a flronger conclufion in another figure. 
Every conclufion except A appears. The mode of inference of 
the three firfl fyllogifms has been defcribed in the other f^res. 
In Fefapo and Frefifbn, the perfed exclufion of the major term 
from the middle, accompanied by the total or partial indufion of 
the middle in the minor, fecures the exclufion from the major, 
of as much of the minor as it has in common with the middle. 
I fhall now proceed to the rules ufually given, and to fbme 
remarks on the degree in which they apply to the more general 
fyflem in chapter V. Aldrich gives them as follows — 

Diflribuas medium : nee quartus terminus adfit : 
Utraque nee praemifTa negans, nee pardcularis : 
Se£tetur partem conclufio deteriorem ; 
£t non diflribuat, nifi cum praemifla, negetve. 
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Thefc rules, I need hardly lay, are perfedUy corred, when the 
contraries of the terms are excluded, and alfo all notion of quan- 
tity except all, or the indefinite fome. Taking them in the natu- 
ral order, which verfification has a little difturbed, we have ; — 

1. There are to be but three terms, of which it is underftood 
two only appear in the conclufion, the excluded or middle term 
appearing in- both of the premiies. This is true in my fyftem, 
when by terms-are underftood alfb contraries of terms. I fbould 
fuppofe that there can be no obje6Uon to the admiifion of con- 
traries, unlefs there be one to the conception of a contrary. Any 
one may, with Ariftotle, objed to the word not-man, as not the 
name of anything.: on the grounds which immediately induced 
him to call it an aorift, or indefinite, name. But it can hardly 
be affirmed that any one admitting not-man as a name, fhould 
thereupon refufe to recognife the identity of * horfe is not man,' 
with * horie is not-man.' 

2. The middle term is to be dijlributed in one or the other of 
the premifes. By diftributed is here meant univerfally fpoken of. 
I do not ufe this term in the prefent work, becaufe I do not fee 
why, in any deducible meaning of the word dijlributed^ it can be 
applied to univerfal as diftinguifhed from particular. In udng a 
name, it feems to me that we always diftribute : that is, fcatter 
as it were, the general name over the inftances to which it is to 
apply. When I fay fbme horfes are animals, I diftribute certain 
horfes among the animals ; and when all, all. Leaving the word, 
the principle is one which clearly muft be true whenever we are 
reftri£led in quantity to all or fome (indefinite), and when con- 
traries are not admitted. In the former cafe we have, in one 
form or another, to make m-^-n greater than u (chapter VIII.) 
when we cannot know what relation either mot n has to u, unlefs 
one of them, or both, be equal to »j. We have no alternative 
then, but to require that m or n fliall be >?• The cafes in which 
there is apparently no dependence on n will be difcufTed in 
the next chapter. 

But when contraries are introduced, this rule is not univerfally 
true. The exception is feen in 

A4ATorX)YH-Z)Y=xz. 

If all the Xs be Ys, and alfo all the Zs, it follows that there are 
things which are neither Xs nor Zs, namely, all which are not 



138 On the Arijiotelian Syllogifm. 

Ys. It is here, as elfewhere, implied that the middle term is 
not the univerfe of the propofidon. 

When we come, then, to ufe contraries, the fimple rule of the 
middle term is no longer univerMy true. What odier.rule are 
we to put m its place ? We know, of courfe, that everjr fyllo- 
gifm can be reduced to an Ariftotelian iyllogifm, and even to one 
or other of two among them, AiAiAi or IiAiIi, or to the firft of 
thefe, if we be at liberty to ufe invention of names (page 97). 
Again, each term, or its contrary, is mentioned univer£dly in 
every propofition : {0 that there is certainly one way in which 
every pair of premifes may be made to exhibit a middle term 
univerfally ufed in one of them. The rule to be fubftituted for 
the dijhrihuas medium is^ that all pairs of univerlals are con- 
clufive, but a univerial and a particular require that the middle 
term fhould alio be a univerial and a particular, that is, univerfil 
in one and particular in the other. Thus, in X)Y + Z)Y, as it 
ftands, the middle is particular in both ; tranfpofe into y)x+y)z 
and the middle is now univerfal in both, by which we fee the 
Ariftotelian conclufion. Again, in X)Y + ZY, which is of the 
fame kind, the tranfpofition gives y)x + Z:y, which is faulty, 
becaufe, though there be a particular premife, there is not any- 
where a particular middle term. The cafes in which the middle 
is of the fame name in both places (univerfal in four, particular 
in four), are the ftrengthened fyllogifms only. There is nothing 
to be furprifed at in its thus appearing that the particularity of 
the middle term is juft as much a teft of a good fyUogifm as its 
univerlality : of every name and its contrary, one enters univer- 
fally, and one particularly, in every propofition which contains 
it ; and the (yftem in chapter V. is as much concerned with con- 
trary as with dired terms. It is thence vifible beforehand, to the 
madiematician at leaft, that any teft muft be defedive, unlefi 
univerfal and particular enter into it in the fame manner. 

The above contains a complete canon of validity, as ibon as 
the law of the three terms is underftood, which is only a law of 
definition. We may ftate it as follows : Two premifes conclude 
— ^when both are univerfal, always ; when one only is univerfal, 
fo often as it happens that the middle term (be it Y or y) is once 
only univerfal ; when neither is univerfal, never. By this rule 
alone the thirty-two conclufive cafes can be diftinguifbed from 
the thirty-two inconclufive ones. 
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3. When both premifes are negative^ there is no Ariftotelian 
fyllogifm. In the fyftem completed by contraries, there are eight 
fuch fyllogiTms, as many in fad, as there are with premifes both 
affirmative. But a pair of negative premifes never conclude with 
both terms of the premifes, but with the contraiy of one or 
both : and this muft be fubftituted, as a rule of conclufion, for 
the one juft named. 

4. Both premifes muft not be particular. This rule, which 
relates wholly to quantity, muft be preferved in every fyftem 
which admits no definite ratio, except that of one to one, or 
aU (pages 56, 57). I cannot learn that any writer on logic 
ever propounded even the very fimple cafe of ' Moft Ys are 
Xs, moft Ys are Zs, therefore fome Xs are Zs,' as a legiti- 
mate inference. And this, though it is certain that the quanti- 
tative prefix mojt (plurimi) has before now excited difcuffion as 
to whether it belonged to a univerfal or a particular. 

5. By fe£fetur partem conclujio deteriorem it is underftood that 
die negative is called weaker or lower (deterior) than the affir- 
mative, and the particular than the univerfal ; and that the con- 
dufion is to be as weak as negative, or as particular, if there be 
a premife which is negative or particular. This rule muft be 
preferved, when contraries are introduced, fb far as relates to 
particulars. But fb far as negatives are concerned, the rule muft 
be that one negative premife gives a negative conclufion, and two 
an affirmative one. 

7. The laft line, et non dtftrihuat^ niji cum premtjfa^ negetvey 
fpoils the iymmetry to procure a verfe. The conclufion is not 
to be negative without a negative premife : that is, affirmative 
premifes give an affirmative conclufion. Alfb, no term is to be 
diftributively, (/. e. univerfally) taken in the conclufion, unlefs it 
were fb taken in its premife. A breach of this rule would be 
equivalent to drawing a conclufion about what was not (or about 
more than was) introduced into the premifes. 

When contraries are introduced, the diftin<Stion between pofi- 
tive and negative is made to appear, what it really is, one of 
langu2^e, or rather one of choice of names. But the diftin£lion 
of form is not abolifhed, but is exactly what it was before. We 
cannot lay down any rules for the formation of the conclufion 
unlefs, in our eight fhmdard forms, we preferve the mode of 
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writing which belongs to the fundamental derivation of the 
forms (page 61). Thus, the order being XY, A' is x)y and not 
Y)X, and O' is x:y and not Y:X. This method of writing 
being reftored, when necefTary, in pages 89 and 91, it follows 
immediately that the rule of accentuation in the notation gives 
the rule by which we determine whether the conclufion takes 
the terms from the premifes, or prefers contraries. According as 
the prepodtion of the conclufion agrees with or differs from that of 
a premife, fo does the conclufion take a term from that premife, 
or its contrary. Thus, AiAiAi takes both terms from the pre- 
mifes, but AiA'I' takes a contrary from the firft premife only. 
This laft we fee if we write the (yllogifm as X)Y4-y)z=xz. 
Accordingly, we have — 

Syllogifms taking both concluding terms dinU from the premifes. 
Univerfals which begin with A ; particulars which begin with I : 
eight in number ; being all which ifolate no accent. 

Taking the firji term only from, the premife. Univer£ds begin- 
ning with E ; particulars- beginning with O : eight in number; 
being all which ifolate the middle accent. 

Taking the fecond term only from the premife. Strengthened 
forms and particulars which begin with A : eight in number, 
being all which ifolate the firfl accent. 

Taking neither term from the premifes. Strengthened forms 
and particulars which begin with £ : eight in number, being all 
which ifolate the third accent. 

This is a new mode of flating the law of accentuation (pages 
92-3) which I have preferred to place here, for fear of overload- 
ing chapter V. with rules. I have not flated one half of thofe 
which fuggefled themfelves. This multiplicity of relations is a 
prefumption of the completenefs of the fyftem. 

In the Ariflotelian fyflem, there is multiplication of the fame 
modes of inference, under the varieties of figure. In that which 
I propofe, there is a reduplication of mofl of the efTendal cafes ; 
for whatever cafe is found, the fame is alfo found with X and Z 
interchanged, and alfo the order of the premifes. Again, whatever 
cafe is found, it is found contranominally ; or with all the accents 
(or prepofitions) altered. There are other ways (and many of 
them) in which the (yflem is only in one half a duplicate of what 
it is in the other. If all thefe modes of dividing the fyflem into 
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two corrdative parts divided it into the fame two parts, there can 
be no queftion that one alone of thofe parts fhould have been 
prefented as the objeft of confideration. But this does not hap- 
pen in any inftance : (b that it is impoffible to difpenie with the 
whole of the thirty-two cafes. The Ariftotelian cafes do not 
form or include any half whatever of this fyftem. 



CHAPTER VIII. 
On the numerically definite Syllogifm. 

IN the laft chapter I confidered no other quantity in names 
except all and fbme : the latter meaning ^ one or more, it 
may be aU/ To this extent of quantity we are limited in moft 
kinds of reafbning, by want of knowledge of the definite extent 
of our propofitions : and the few phrafes (page 58), as ^ moft,* 
' a good many,' &c. by which we endeavour to eftabliih differ- 
ences of extent in ordinary converfation, have been hitherto held 
inadmiffible into logic. In this fcience it feems to have been 
always intended that the bafes on which its forms are conftru£led 
(hall be nothing but the fuppofition of the moft imperfej£l and 
inaccurate knowledge. Though in geometry we are permitted 
to aflfume as the obje£l of reafbning the ideal ftraight line, the 
^ length without breadth ' of Euclid, which has no objective pro- 
totype, and though we fee the advantage of reafoning upon ideas, 
and allowing the efTendal inaccuracies of material application to 
produce no efFe£l except in material application, — yet in the con- 
fideration of the pure forms of theught, the learner has always 
been denied the advantage of ftudying the more perfect fyftem of 
which his inferences are the imperfe£l imitation. 

The ordinary univerfal propofitions are of a certain approach 
to definite charader, both of them with refpe£t to their fubje^ls, 
and the negative one with refpe£l to its predicate alfo. In X) Y 
for example, what is known is as much known of any one X as 
of any other. Perfect definitenefs would confift in a more exact 
degree of defcripdon, and would require a higher degi:ee of know- 
ledge. But in this chapter I fpeak only of numerical definite- 
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neis, of the fuppofition that we know bow many things we are 
talking about. We may be well content to examine what we 
fhould do if we were a ftep or two higher in the icale of creation, 
if by (b doing we can manage to add fomething to our methods 
of inference in the higheft to which we have as yet attained. 

A numerically definite propofition is of this kind. Suppofe 
the whole number of Xs and Ys to be known : &y there arc 
100 Xs and 200 Ys in exiftence. Then an affirmative propo- 
fition of the fort in queftion is feen in ^ 45 Xs (or more*) are 
each of them one of 70 Ys' : and a negative propofition in 
^ 45 Xs (or more) are no one of them to be found among 
70 Ys.' 

But it muft be particularly noticed that in fpeaking of a num- 
ber of Xs, as 45 Xs, I do not mean certain 45 Xs which can 
be diftinguiflied from all the reft, (b that of any X it is poffiUe 
to be known whether it belong to the 45 of the propofition, or to 
the remaining 55. This degree of definitenels is one ftep higher 
than that which 1 here propofe to confider, and which is defcribed 
by ^ there are 45 Xs which are contained among 70 Ys, it not 
being known which Xs are the 45 Xs, nor which Ys are the 
70 Ys :' or elfe by ^ there are 45 Xs which are not any of them 
identical with any one of 70 Ys, the precife Xs and Ys in 
queftion being unknown.' 

It cannot of courie be difputed that if any thing fliould nece^ 
farily follow from any 45 Xs being found among any 70 Ys, it 
will not the lefs follow from our knowbg which are the Xs and 
which are the Ys. But this laft fuppofition only brings us to 
really univerial propofitions. If, there being 100 Xs, 45 of 
them can be fpecifically feparated from the reft, fo as to be 
known, the procefi of feparation is equivalent to putting them 



* Theie words (or more) (how that the word defimti has reference only 
to the lo-iver boundary. Of courfe nothing can be (hown in right of ** 45 
or more, perhaps ""^ except what b true in right of the 45. It is defiraUe 
that as the premifes, fo (hould be the condufion, of a fyllogifin : this would 
not be the cafe if we ufed premifes definite both ways. For example, there 
being 100 Ys in exiftence, it will prefently appear that ' ExaBly 55 Ys are 
Xs and exaSly 60 Ys are Zs,* though it enable us to fay that ' 1 5 Xs are 
Zs* does not allow us to fay ^ ExafUy 15 Xs are Zs,^ but only ' 15 Xs (or 
more) are Zs.^ 
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under a feparate name, fubidentical to X, and the reft, which are 
equally diftinguifhable, under another name, alfd fubidentical to 
X, and contrary of the firft name, when the univerfe is X. 
Whether the name be long or (hort, does not matter, nor 
whether it carry the feparating diftin£tion in its etymology or 
not. To feparate in any way inftance from inftance by lan- 
guage, is to name. 

If then 45 definite Xs were known to be contained among 
70 definite Ys, and if thefe Xs were each named M, and thofe 
Ys each N, and if the reft of the Xs and Ys were named P 
and Q, we fliould have the following propofitions, 

M)X, P)X, N)Y, Q)Y, M)N, M.P. N.Q. 

and all inferences. Moreover, in each cafe, we fliould have the 
total number of inftances which are contained under each name ; 
the numbers canying with them evidence that every X is either 
M or P, and every Y either N or Q. Subftitute M.N for 
M}N and we have the correfpondmg negative propofition. 

But if 45 unfeparated and infeparable Xs be fuppofed known 
each to be among 70 fimilarly fituated Ys, there is no immediate 
method of making any other propofition out of the terms X and 
Y except its converfe, that 45 of thefe 70 Ys are 45 Xs, and (if 
the whole number of Ys be known, (ay 200) that there are 45 
Xs which are not any one among 200—70, or 130 Ys. This is 
then a fimple propofition, which becomes of a highly complex 
charader, when the Xs and Ys named in it are taken as defi- 
nitely (eparable from the reft. I fliall call it ih^Jimple numerical 
propofition. 

The diftinAion may be eafily illuftrated by example. ^' All 
the planets but one' is a particular propofition; it is ^ fome 
planets f there is no one planet of right included in it. But 
^ all the planets except Neptune' is a univerial propofition : ^ a- 
planet-not-Neptime' is a name of Mercury, of Venus, &c. ; 
and of every planet it can be ftated whether it be in the name 
or not. That which is true inferentially of ' all the planets but 
one^ left particular, is true of ^ all the planets but Neptune :' 
but that which is true of the latter is not neceflarily true of the 
former. 

Taking X, Y, Z as the terms of the iyllogifm, i the number 



1 44 On the numerically 

of Xs in exiftence, u the number of Ys, and f the number of 
Zs, and v the number of inftances in the univerfe, there are of 
courfe fixteen poffible cafes of knowledge, more or le(s, of thefe 
primary quantities, from all unknown to all known. Of thefe 
fixteen cafes, it will be requifite to confider two only. Firft, 
when the detent n of the middle term is known, and all the 
reft unknown ; fecondly, when all are known. The algebraical 
formulae of the latter cafe will enable us to point out how the 
fuppofition of any leis degree of knowledge would affed our 
power of inference. 

I propofe the following notation. Let mX Y denote either of 
the equivalent propofitions, that m Xs are to be found among the 
Ys, or that m Ys are to be found among the Xs. . Let rnXtnY 
denote eitherof the equivalent propofitions, that thex^ are m Xs 
which are. not any one among n Ys, or n Ys which are not any 
one among m Xs. 

The fymbol loX is the algebr^cal fymbol for ten eqwil Xs 
added together, X being a magnitude : it is then a cdUlHvi 
fymbol. In this work, X being k name, it implies every one 
out of ten inftances of that name, di/Mbutwily^ but not cMic^ 
tivily. This diftin£tion is veiy material, not only in this chap- 
ter, but throughout every part of logic. * Eveiy X is Y* is 
diftributively true, when, by * Every X* we. mean each one X : 
(b that the propofition is ^.The firft X is Y^ and the fecond X 
is Y, and the third X is Y, &c.' In this cafe the fubjeft is X, 
and the word every belongs to the quantity of the propofition. 
But * every X is. Y' is coUe^ively true, when we do not mean 
that any one X is a Y, nor that any number of Xs are Ys, but 
that all the Xs make a Y. In this cafe the propofition is^n- 
gular: there is but one inftance of the fubjed mentioned, that 
fubje£l being, not X, but the colle£Hon ^ all Hie Xs.' Thus ^ the 
ten men are members of a committee' is diftributive : * the ten 
men are a committer' is collective. 

If, in fuch a propofition as loXY, we were to fiippofe the 
10 Xs fpecifically feparated from the reft, being certain affignabk 
ten individuals from among all thd Xs, then loX becomes, a name 
for each of the ten, as much as X, and may be confidered as a 
univerfal term. And now loXY and { ioX})Y mean the lame 
things. 
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Let n be known, and d only of the four, 1;, {, u, f. The only 
colle£Hons of premifes which it is neceflTary to confider are 

mXY+uYZ 
* wXY+»Z:xY 
mX:rY + »Z:jY 

Without fome knowledge of 'the number of ys, of which by 
fuppofition we have none, it would be ufelefi to attempt to draw 
an inference from a pair in which Y and y enter together, par- 
tially quantified, as in mX Y + nZ : ry. And nLy merely amounts 
to nL : u Y. 

The above three are all we need confider : and even of thefe 
the third is incapable of inference, fince both premifes are nega- 
tive, and moreover, not reducible to a pofitive form by ufe of 
contraries, the only way in which negative premifes really acquire 
a conclufion in chapter V. 

Let us firfl confider the premifes iwXY + iiYZ. They tell 
us that among the n Ys we find m Xs and n Zs : accordingly, 
neither m nor n exceeds )f. If m and n together fidl fliort of n, 
nothing can be inferred : Y is extenfive enough (that is, there 
are bftances enough of Y) to hold the m Xs and the n Zs with- 
out any coincidence of an X with a Z. As to other Xs or Zs, 
we do not know whether they exifl ; or, if they exifl, we do not 
know that any one of them is a Y. But if m and n together 
exceed n, it is impoffible that m Xs and n Zs can find place 
among n Ys, except by putting either two Xs or two Zs, or an 
X and a Z, with one of the Ys. Now as by the nature of the 
fuppofidons, there cannot be two Xs, nor two Zs, to one Y, we 
muft have the inference iXZ as often as there are units in the 
excefs of »i -f If over u. That is, 

mXY + «YZ=(w + «— >,) XZ 

Next, let us take »iXY + nL : j Y. There may be two in- 
ferences, perfedUy diflinft from each other, the connexion of 
which can only be explained in the more general fyflem to which 
we (hall prefently come. Firfl, let m and s together exceed u. 
Then m + s — u of the Ys have the common property of being 
Xs, and of being clear of the n Zs. Accordingly, we have 

;«X Y + «Z : J Y = (;w + s—y^)Y. : «Z 



1 46 On the numerically 

Next, let « + J be greater than n. Take the s Ys among which 
no one of the n Zs is found. Becaufe if + / is greater than n, n 
is greater than n— j, the number of Ys left. Accordingly, 
n — (n — s) of the n Zs cannot be any Ys, and therefore cannot 
be any of the m Xs which are Ys. Hence we have 

mXY + «Z : j Y =«X : (» + j— ii)Z 

In the appendix to this chapter (at the end of the work) will 
be feen the manner in which all the Ariftotelian fyllogifins can 
be brought under the firft cafe, and the firft* inference of the 
fecond cafe. No Ariftotelian iyllogifm can be deduced from the 
(econd inference except when x=», in which cafe it agrees with 
the firft. For, when s is not »j, we muft, to make fuch a fyUo- 
gifm, have ;n=v}, and then, to make nXxsY Ariftotelian, s not 
being n, we muft have all the Zs in », or »=(. We thus get 
Y)X-f jY:Z, the premifes of Bokardo. But the conclufion is 
uX:(f+J — )i)Z, that of Bokardo being jX:Z. And tiiis will 
be found to be the only Ariftotelian fyllogifin which has this 
fecond and numerically quantified inference, depending upon the 
number of Zs exceeding the number of Ys unnamed in the par- 
ticular premife. 

I now proceed to fuppofe that all the quantities are taken into 
account. Some preliminary confiderations will be ufeful, as 
follows. 

Let two propofitions be called identical, when, either of them 
being true, the other muft be true alio : (b that nothing can be 
inferred from the one, which does not equally follow from the 
other. Such propofitions are X.Y and Y.X, fuch are X)Y 
and y)x, and fo on. Again, two propofitions may be identical 
relatively to a third : thus, P being true, Q^ and R may either 
follow from the other ; accordingly, as long as it is underftbod 
that P is true, Q^ and R may, relatively to that fuppofidon, be 
treated as identical. 

The word identical^ as applied to propofitions^ is here made to 
mean more than ufual, but not with more licenfe than when the 
word is applied to names. Thus, man and rational animal are 

* I was not in poflfefTion of the fecond inference till I had written what is 
in page 157. 
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not identical names, qua names, for they neither fpell nor (bund 
alike : the identity underftood is that of meaning ; where one 
applies, there (hall the other apply alfo. Similarly, as to propo- 
fldons (of which fubjed, predicate, and copula are the material 
parts, juft as fpelling and found are thofe of names), identity does 
not confift in &menefs of parts, nor in reducibility to famenefs, but 
in fimultaneous truth or wifehood, (b that what either is, be it true 
or falfc, the other is alfo, in every cafe. Thus two propofltions, 
one of which (ignifies that an end has been gained, and the other 
that the foie and fufficient means of gaining it have been ufed, 
are identical. 

All the theory of narrnsy their application or non-application^ 
may be applied to propofitionsy their truth or falfehood. To fey 
that a propofltion is true in a certain cafe, is to fey that a certain 
name applies to a certain cafe : to fay that it is falfe, is to fey 
diat a certain name does not apply, but that its contrary does. 
That contrary is what logicians ufually call cmtradiSfory : and 
the nanu is not (imply true or falfe ^ but the adjedlive attached to 
the propofltion. The conditions under which we are to fpeak 
limit us to a number of cafes which confiitute what w6 may now 
call, not the univerfe of the names in the propojitions^ but the 
univerfe of the truth or falfehood of the propofitions. Thus we 
(hall fuppofe ourfelves now to be fpeaking, not of all in fiances to 
which the name U applies, but of all in which the proportion U 
is truiy or in which the name * true U* applies. A cafe in 
which a propofltion P is true may be marked P, one in which it 
is falfe, p. We may now apply the names fubidentical, &c. and 
the (ymbols, together with all the fyllogifms, complex and Ample ; 
but on each a remark may be necefTary. 

Subidenticaly identical^ and fuperidentical. If P be a propo- 
fltion fubidentical of Q, that is, if every cafe in which P is true be 
one in which Q is true, but fo that Q is fometimes true when P 
is not, the propofltion Q is ufually mentioned as effential to P, 
and as a neceffary confequence of it. Whenever P is true, Q is 
true ; Q nece(rarily follows from P ; if Q be falfe, P cannot be 
true ; Q is e(rential to P ; are all mere fynonymes. Accord- 
ingly ^neceffary confequent^ and ^fuperidentical or identical^ are 
fynonymous terms: that is (page iA\ neceffary confequent and 
fuper affirmative. Identity of courfe confifts in each propofltion 
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being true when the other is true. I think that, according to 
general notions, it would be held more juft to fay that a propo- 
fition contains its neceflary confequence than that it is contained: 
but a moment's confideration will (how that the latter analogy is 
at leaft as found. If the fecond be true whenever the firft is 
true, it may be true in other cafes aUb : fo that we only (ay the 
fecond contains the firft, and.it may be more. 

Subcontrary^ contrary^ and fupercontrary. It is ufual to cdl 
* No X is Y' and * Every X is Y * by the name of contraries, 
and to &y that ^ contraries may be both &lfe, but cannot be both 
true.' This is a technical ufe of the word : in common lan- 
guage we (hould fay that either a propofition or its contrary muft 
be true ; * have you any thing to (ay to the contrary^ generally 
means what a logician would exprefs by putting the word cm^ 
tradiSiory in the place of contrary. I am compelled to uie the 
words contrary and contradiAoiy as fynonymous : at which com- 
pulflon I am well pleafed, never having feen any good reafbn 
why, in the fcience which confiders the relations of diSa^ the 
contraria fhould be any thing but the contra didia. The proper 
word for contrary, commonly ufed to exprefi the relation of X)Y 
and X. Y, is fubcontrary. Here are two propofitions P and Q 
which cannot both be true, but may both be falfe : here is a pair 
which can never be afTerted of the fame inftance, and of which, 
in many inftances, neither can apply. In the fame manner, the 
propofitions X Y and X : Y, ufually called fubcontrary (for no 
reafon that I can find except that they are written under thcTfb 
called contraries in a fcheme or diagram veiy common in boob 
of logic) (hould be called fupercontrary : they are never both 
&lfe, and may be both true. This is a complete inverfion of 
the ufual propofitions ; an inverfion which feems to me to be 
imperatively required, if only my ufe of fub znAfuper in Chapter 
IV. be allowed. 

In applying thefe names to propofitions, it muft be remem- 
bered that we make the fame fort of afcent which we make in 
paffing from fpecific to univerfal arithmetic, in ufing a fymbol 
to ftand for any number at pleafure. For inftance ; — Perhaps 
it may be thought that X Y and X : Y may fomedmes be only 
contraries, and not fupercontraries, becaufe there may be names 
which make one only true and not both. But this is Jiot corred : 
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for we are confidering the propofidon itfelf as an injtance among 
fropojitionsy not the propofidon as fiibdivifible into inftances, in 
which name is compared with name. In (peaking of propo- 
fldons, it is change from ufe of one name to ufe of another, or 
from ufe of one number to ufe of another, which is change of 
Inftance : not change from one inftance of name to another. 
And juft as in a univerfe of names, eveiy name introduced is 
fuppofed to belong, or not to belong, to every inftance in that 
univerfe : (b in a univerfe of propofidons, I fuppofe eveiy propo- 
fidon, or its contrary, to apply (whether it be or be not known 
which 24)plies) in eveiy inftance. We have never confidered 
fuch a thing as the univerfe U, in which there are cafes in which 
neither X nor x applies : we (lippofe there is always a power of 
declaring that the name X muft either belong or not belong 
to each inftance. In like manner, all the propofidons in each 
univerfe now confidered, are fuppofed to be connected widi all 
the names in queftion : lb that X, Y, being two of them in their 
order of reference, Ai or Oi is true in each cafe, and A^ or O', 
£i or L) and £* or T* We might, if we pleafed, enter upon a 
wider fyftem. For though we cannot imagine of any obje6l of 
thought, but that it is either X or not X, be X what name it 
may, yet we can imagine of propojitions that they may be wholly 
inapplicable, as being neither true nor falfe. The firft aflTerdon 
is all the more true, that it could hardly be exemplified without 
e3(citing laughter : as I fliould do if I reminded the reader that a 
book is eidier a cornfield or not a cornfield. We have never 
confidered names under more predicaments than two; never, 
for inftance, as if we were to fuppofe three names X^, Xj, Xg, of 
which everything muft be one or the other, and nothing can be 
more than one. But we fliould be led to extend our (yftem if 
we confidered propofidons under three points of view, as true, 
falfe, or inapplicable. We may confine ourfelves to fingle alter- 
nadves either by introducing not-true (including both felfe and 
inapplicable) as the recognized contrary of true : or elfe by con- 
fining our refults to univerfes in which there is always applica- 
bility, fo that true or falfe holds in every cafe. The latter hypo- 
thecs will beft fuit my prefent purpofe. 

This digreiEon is fomewhat out of place here, but I have 
preferred to retain the matter of it until I had occafion to ufe it. 
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I now proceed to affert that the fimplc numerical propofitlon 
has no occafion for a numerically definite predicate. Let us 
confider firft an affirmative propofition, (ay ' Of 10 Xs, each 
is to be found among fomc 15 Ys/ Of courfe it is fuppofed 
there arc 15 or more Ys in exiftence. With this let us compare 
' 10 Xs arc to be found among the Ys.* Thefe two propofitions 
are identical : if 10 Xs be among 15 Ys, there are 10 Xs among 
the Ys : and if 10 Xs be among the Ys they are certainly 10 
Ys i put on 5 more Ys at pleafure, and they can be (aid to be 
among 15 Ys in juft as many ways as we can choofe 5 more Ys 
to make up the 15. Note, that if the 10 Xs were among certain 
fpeciiied 15 Ys, then, though the firft propofition would give the 
fecond, the (econd would not necefTarily give the iirft. But we 
are now fuppofing that numerical feledion is only numnicatty 
definite : definite as to the number, not as to the inftances which 
make up that number. When therefore we (ay ' 10 Xs are 
among 15 Ys* we (ay neither more nor lefi than when we fxf 
10 Xs are among the Ys.* It is in fa£l ^ 10 of the Xs are 10 
of the Ys' and the converfe ' 10 of the Ys are 10 of the Xs* is 
the fame propofition. 

Now let us take a negative propo(ition, ^ 10 of the Xs are not 
to be found, any one of them^ among fome 15 Ys,* abbreviated 
into * 10 Xs are not in 15 Ys.* If there be 25 Ys in exiftence 
this propofition muft be true ; mean X and Y what they may. 
It is as true as that the X which is one Y is not any other Y. 
Say there are 25 or more Ys : take any 10 Xs you choofe, and 
put them down on any 10 Ys you choofe. Then certainly 
there are 15 Ys left, no one of which is any of thofe 10 Xs. 
Again, if there be 25 Xs in exiflence, flill the propofition muft 
be true. For if the 15 Ys were all there are, and they were all 
Xs, there fWl remain iq Xs which are not any one in the 15 Ys. 
Accordingly, the propofition * m Xs are all clear of n Ys,* when- 
ever either the whole number of Xs, or the whole number of 
Ys, exceeds m + w, fays no more than is conveyed in our perma- 
nent underflanding that no obje£l of thought can be more than 
one X or one Y. But let it be otherwife ; let neither Xs nor 
Ys be as many as »j -f « in number. Say there are 20 Xs and 
23 Ys and let 10 Xs be clear of 15 Ys. There muft now be 
at leaft 15+10—20, or 5 Ys which are no Xs at ally and at 
leafl 15 H- 10—23, ^^ ^ Xs which are no Ys at all. Firft, it is 



definite, $yilo^ifm. 1 5 1 

plain diat there are no 10 Xs among thofe Ys which are clear of 
15 Ys : for there are but 23 Ys in all. Therefore, 2 at leaft 
of thefe 10 Xs muft be Xs which are not Ys : which with 8 
Xs that may be Ys, will be clear of the remaining 15 Ys. 
Therefore 2 Xs at leaft are not Ys. Again, there are no 15 
Ys among thofe Xs which are clear of 10. Xs, for there are but 
20 Xs in all. Five Ys which are not Xs muft exift, which 
with 10 that may be Xs, will be clear of the remaining 10 Xs. 
Accordingly, if the whole number of Xs be ^, and the whole 
number of Ys be u, the propofidon ^ there are m Xs which are 
no one to be found among n Ys' is eflentially true of every cafe of 
that univerfe, whenever m-\-n \s lefi than either ^ or )}. But 
when m+ir is greater than both ^ and if, there are two propo- 
fidons, neceflarily involved, which are not eilentials of all cafes 
of that univerfe : namely, that there are m +» ~S Ys which are 
not any Xs, and m+ii— n Xs which are not any Ys. 

But, it may be afked, if n fliould be lefi than ^, and m + ii 
greater than n, but ftill lefi than ^, may we not affirm that 
»» + «— If Xs arc not Ys ? Undoubtedly we may, but then we 
do not affirm fo much as already belongs to every cafe of the 
univerfe. For if ^ be greater than v}, no more than n Xs can be 
Ys, and there are left ^— n Xs which cannot be Ys : and ^— u 
is, in the cafe fuppofed, more than m + »—)}. 

Let y be the number of inftances in the univerfe, ^. and v} being 
the number of Xs and of Ys. The following ufes of the notation 
will be readily feen to exprefs preceding refults, or others imme- 
diately deducible. 

J greater than u (5— »j)X : nY or (^— )i)Xy 

u greater than g (n— g) Y :|X or (>i— 5)Yx 

m + n greater than ^ and than » gives 

mX:ifY=(;w + «-i,)X:»iY=(;wH-«-5)Y:5X 



Ai 
O. 
A' 
O' 
E. 

I« 

E' 

V 



X)Y=JXY =(*;->,)yx =HY:(«;-|)x 

X:Ys=mX:»jY =»iXy =my:(i/— 5)x 

Y)X=i,XY =(i/-Dxy =>,X:(i/^i,)y . 

Y:X=mY:5X =zmYx =mx:(t/— >j)y 

Y.X=^Xy =nYx =5y:(i/— 5)x =)jx:(t/— i»)y 

XY =«XY =mX:(t/-„)y=»iY:(t/-g)x 
x.y =(*;-0xY=:(i/-»,)yX=(i/-5)Y:{X ==(i;-„)X:„Y 

xy s=mxy =imx:rY =OTy:JX 
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I now examine the modes of contradi^ing mX Y and mK : «Y. 
As to the firft, it is obvious that {m always meaning that m are, 
but that more may be) either m or more Xs are Ys, or elfe 
5— m+ 1 or more Xs arc not Ys, The contradi&ion then is 
either of the equivalents 

(l-m+i)XmYand(ri-m+t)Y:iX 

m 

It will be (atisfa£lory to evolve the contradidiiion of mXmY 
by a method which will again demonftrate the cafes in which no 
contradidion exifts ; or in which the proportion is always true. 
Let us put the two names in the leaft favourable pofition for 
making mXinY true. Let p then be the number of Xs which 
are not Ys, all the reft being Ys. Take the p Xs which are not 
Ys {p muft not be fo great as m, for then the propofidon is 
made good by the Xs which are not any Ys) and m-^p from 
thofe which are Ys. All the m Xs dius obtained are dear of 
u— (m— ^) or ri^m-^p Ys, Let this juft be »: that is, let 
^=m + «— 1», Then ^— ^, the number of Xs which are Ys, is 
J— (m + «— n) or f^'^ri'-m-^n. Let but one more X be Y, 
and the propofidon begins to be contradicted : for now « + »— 
»i— I Xs are not Ys, we muft take up u + 1 — « of thole which are 
Ys to make m Xs,'and there only remain u— (>f+ 1— «) or »— i 
Ys clear of the m Xs. And it is plain that if we cannot do it by 
ufing firft all the Xs which are not Ys at all, ftill leis can it be 
done by ufing thofe which are. Accordingly the contradi&ion of 
mXmY is 

(5 + >i— m— »+i)XY 

Then, in order to have a propofidon which can be contra- 
didled, m-{-n muft be greater than ^, or equal to ^+ 1 at leaft, 
for otherwife 5-|->j— »i— « + i would be greater than u, or more 
Ys than » muft be Xs, which is abfurd: and fimilarly m+n 
muft be greater than n. Otherwife, all contradi£lion is abfiird, 
or mX : » Y is always true. 

AfTuming thefe laft condidons, however, the contradidion of 
mX : nY is made eafier. To be capable of contradiction, it muft 
amount to (w-fw— >j)X:)iY. Now when ;» + «— u Xs are not 
Ys, and no more, ^-f n— m— » Xs an Ys. One or more 
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above this, or let (^-fn— m— «+ i)XY, and mX;«Y cannot be 
true. 

Thus much for contradidiiory or contrary propofitions. I 
(hall prefendy confider the contrancminal propofitions. 

We muft guard ourfelves from prefcribing the ufe of any premife 
which neceflarily belongs to all cafes in the univerfe (of propo- 
fitions). Let P be a propofition which may or may not be true, 
laid down as a premife, and Q a propofition which is true in 
every cafe. Let R be their neceflary confequence, or legitimate 
inference : then it is not ' whenever P and Q are true, R is 
true,' but * whenever P is true, R is true.* So far as R is a con- 
fequence of Q, fo far it is a confequence of every thing which 
neceflarily gives Q ; and thus it is a confequence of the fuppofed 
conflitution of the univerfe from which the propofitions are 
taken. Now this confHtudon is always imderflood ; it may be 
a convenience that R (hould be deduced by firfl deducing Q, but 
it cannot be a neceffity. And R is a confequence of P and this 
conflitution, not of P and Q. 

For example, let the univerfe of propofitions be all that can 
be formed out of the fuppofitions of the exiftence of 20 Xs, and 
30 Ys, and 40 Zs, in one univerfe of names. Let us join to- 
gether 15XY and loZ : 20Y. Our rules of inference will pre- 
fendy (how us, that 5X : loZ is the necefTary confequence of 
thefe premifes : but this refult is not only true when 15XY is 
true, without anything elfe, but even without that; becaufe 
54-10 falls fhort of 40. 

Again, we muft guard ourfelves from adopting the conclufion 
which follows from premifes, when that conclufion is true in all 
cafes by the conftitudon of the univerfe : it is then a fort of 
fpurious* conclufion, legitimate enough as an inference, but of a 
perfe£dy diftin£t chara£ler from inferences which would bear 

* To diis wordy as here ufed, I have heard much objection ; and when I firft 
took it, it was unwillingly, and for want of a better. But on further conii- 
deration I am well fatisfied with it. The obje6Hop arifes from the idea of 
falfe or worthlels being generally attached to the word. But, though it may 
be ufual for fpurious things to be worthlefs, it is not necefTary. If a London 
maker of razors (hould put the name of a great Sheffield houfe upon them, 
thofe razors would be fpurious. Suppofe them as good as thofe of the Shef- 
field maker, or better, they are ftill fpurious : though it may be true enough 
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doubt but for the premifes, or would bear contradi<^on under 
other premifes. Say that in the above univerfe we join the pro- 
portions 15XY and 30Z : 20 Y. Both thefe propofidons are 
capable of contradidlion : the fecond is 20Z : nY (n means 3O) 
but the fymbol reminds the reader that 30 is all) or 10 Y : ff» 
(f being 40), Now, by laws of inference, 15XY + 30Z : 20Y 
yields 5X : 30Z, which is always true in that univerfe.. 

Here is a cafe in which premifes capable of contradi&ion give 
a conduflon which is not. 

The rule of inference is obvioufly as follows. We cannot 
(how that Xs are Zs by companion of both with a third name, 
unlefi we can af&gn a number of inftances of that third name, 
more than filled up by Xs and Zs : that is to iay, fuch that the 
very leaft number of Xs and Zs which it can contain are together 
more in number than there are feparate places to put them in. 
If our premifes, for example, feparate fome 30 Ys, and di&ate 
that among thofe 30 Ys there muft be 20 Xs and 15 Zs, it is 
clear that there muft be at leaft 5 Zs which are Xs. For if we 
put down the 20 Xs which are to go in, and try to put the 
Zs into feparate places, we are flopped as foon as wc have filled 
up the 10 remaining out of the 30 Ys, and muft put the other 
5 Zs among the Ys which have been made Xs. Accordingly, 
fo many Xs at leaft muft be Zs as there are units in the number 
by which the Xs and Zs to be placed, together exceed the num- 
ber of places for th^m. All the other rules of inference are 
modifications of this. For example, to prove that 10 Xs are not 
Zs, we muft (how fome number of inftances (be they Ys or ys^ 
or part one and part the other) overfull (in the above fenfe) of 
Xs and zs, to the amount of 10 at leaft ; fo that 10 Xs are zs, 
or are not Zs. To prove that fome xs are ys, we muft {how a 
number of inftances in which the leajl numbers of xs and zs 

that the chances are rather in favour of their refembling the ware of Peter 
Pindar's hero. In this work, a fpurious inference is that which pafles for 
the confequence of certain premifes, hut does not in reality follow from 
thofe premifes any more than from an infinity of others : heing true by the 
conftitution of the univerfe. It is made to have the mark of thofe premifes, 
when in truth we cannot know whether thofe premifes be poffible or not, 
until we have firft examined a conftitution which virtually contains our con- 
clufion. 
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which It can contain, overfill it, or in which the greateji number 
of Xs and Zs which it can contain underfill it, or do not fill it, 
though made completely feparate. 

In examining the fundamental laws of fyUogiflic inference, it 
is not necefTary to confider any thing but the pofitive forms. 
For mX:0lf, when not fpurious (and we (hall fee that the 
(purious cafes may be rejefted) is (»i-f»— >i)X:»jY, which is 
(iw + ii— >i)Xy or (m + if— {)xY. There are, then, but two 
fundamental cafes : one in which the predicates are the &me, 
one in which they are contraries. We (hall accordingly have to 
confider 

mXY+ifZY and wXY + «Zy: 

and it will preiently appear that not more than one, even of 
thefe, is abfblutely neceflary. In each cafe we mufl afk, what 
colle6Hvfe infhuices of Y or of y, or partly of one and partly of 
the other, receive any di£lation as to how they are to be filled 
with Xs, with xs, with Zs, or with zs : and what is the leafl 
number of each which can be allowed to every fuch colle£Hon. 
But there is yet fomething to do, fuggefled by the preceding 
remarks. Let us take one propofition, a type of all we (hall 
have to confider, fay mXY. This means that XY is true to at 
leafl m inflances. Now, this propofition may involve Xy, or 
xY, or xy. Firfl, as to Xy. To get the leafl number of Xs 
among the ys, we mufl put the greateft number among the Ys. 
If all the Xs will go among the Ys (or if r\ be greater than or 
equal to {) there need be no Xs among the ys : but if not (or if 
9f be lefs than {) then | — )} Xs mufl be among the ys, in every 
cafe. Accordingly 

;wXY gives ({— >j)Xy 

where by {— u underfland o, not only when | is equal to u, but 
when it is lefs. This refult is fpurious, fince it is true or falfe, 
by the mere conflitudon of the univerfe, independently of mX Y. 
Secondly, as to xY. Since wXY is equally fwYX, the fame 
reafoning (hows that 

»iXY gives (>i— {)xY 

where *i— { is to be underflood in the fame way. This refult is 
al(b fpurious for a like reafon. 
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Thirdly, as to xy. Since there muft be m Xs among the Ys, 
the greateft poiEble number of xs is d— m. If this be as great 
as {/— {, the whole number of xs, there need be no xs among 
the ys : but if n-^m be lefs than 1/—^, there muft then be at leaft 
I/— {— (u— m) xs among the ys, or w-fm— |— 1», Coniequently 

mXY=(i/-f»i— u— I) xy. 

I here put the fign s becaufe tJiefe propofitions are really equi- 
valents. Treat the fecond in the fame way as that which de- 
duced it from the firft, and we have 



(i/ + m— u— {)xys=(i;-fi/-f»i— n— { — w— u — i/— {)XY 

=mXY 

If (/ + m be not greater than d + |, the equivalent does not exift. 
We are already well acquainted with one cafe of this propofidon. 
Let m=|: then mXY is 'X)Y and the equivalent oecomes 
(i/— >i)xy, which, as 1;— n is the whole number of ys, is y)x. 

The rule is, if two names have a certain number of inftances 
at leaft in common, to the whole number in the univerfe add 
that number of inftances, and fee if the fum exceed the whole 
number of inftances of both names together. If it do (b, the 
excefs (hows the leaft number of inftances which the contraries 
of thefe two names muft have in common. Follow this rule, 
and we have 

»iXY=(i/-f m— u— |)xy 

»ixY s=({ + »i— )i)Xy 
mXy =s(>i-fw— {)xY 
mxy =({-fii + »i— i;)XY 

Here are exhibited the equivalent contranominal forms. The 
following refults may now be deduced. 

Firft, thefe contranominals being formed in the (ame way, 
each from the other, in any one pair, whatever we prove of the 
firft from the fecond, we alio prove of the fecond from the firft. 
The mathematician would call them conjugate pairs. Next, fince 
all the four pairs are but verfions of the firft, with difference of 
names, whatever we prove univerfally of the firft pair, we prove 
of all. Now, taking the firft of any pair and making it poiSble, 
which is done by allowing m not to exceed the number of either 
of the names mentioned, the fecond may be poffible or impoffi- 
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ble, according as the fubtradion indicated can be done or not. 
But whenever the fecond is impojjible^ the fir Ji is fpurious. Take 
mXY^and let (i;+ot— |— »i)xy be impoffible, or i;+»^ (and ftill 
more v) lels than !+»• Now as all the |Xs and y\ Ys muft find 
place in the u inftances of the univerfe, and |+» exceeds 1;, we 
muft, in every cafe of the univerfe of propofitions, have at leaft 
(1+^— w)XY. But y-\-m is lefe than {+i» or l+n— 1/ greater 
than m : confe^uently, mX Y is fpurious, a larger propofition 
being always true. 

As we are not to admit fpurious propofitions among our pre- 
mifes, we had better write dl premifes double, putting down each 
of the forms, and making double forms of infei'ence. The pfe- 
fence of the fymbols of all necefTary fubtradtions will remind the 
reader of the fuppofitions which muft be made, to infure a legiti- 
mate fyllogifm. I now take the feveral forms. 

m XY n ZY^ (»i+»-ii)XZ 

(i/+OT— I— u) xy "*"(!;+«— f—»i) zy (i; + »« + «— »»'-|— 0^^ 

The law of inference here tells us (page 154,) that m'\-n being 
greater than i}, (m + »^Yf)XZ, be it fpurious or not, follows from 
the upper premifes. The lower premifes alfb give their inference 
if 

(y+OT— I— »i) + (i;+«— f— »i) be greater than i/— 1» 

*/— n being the number of the ys. This laft is equivalent to fay- 
ing that i/4-»i + « is greater than | + >i + f. Firft, remark that 
one fpurious premife neceflarily gives a fpurious conclufion. Say 
that */ + ;» is lefs than |+»»j or that mXY is fpurious. Then, 
fince (/ + m is lefs than l + u, and n does not exceed ^, it follows 
that u-^m + n is lefs than { + >i4-f 5 whence the contranominal 

of the conclufion does not exift, or the conclufion is fpurious, as 
afTerted. 

Next, obferv^ that the conclufion may be fpurious, though 

neither of the premifes be fb. For though i; + ;7f be greater than 

{ + »i, and 1; + « than f + »i, and therefore 2i/ + »i + « greater than 

| + f+2>i, or i; + »i + «4-(w— 1) greater than n+{ + C, it by no 

means follows that U'{-m-\-n alone is greater than Yf + { + (. It 

is alfb vifible in the mode of formation of the fecond inference, 

that to fay t/ + m exceeds I + yij and i;+» exceeds ( + >), only gives 
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exijienci to the premifes : to give them condufien, the fum of 
the two excefles muft itfelf exceed i/— n, the whole number 
of ys. 

Thirdly, we muft not omit to examine the poffible cafe in 
which a premife is partially fpurious. For example, there are 10 
Xs and 20 Ys in a univerfe of 25 inftances ; accordin^y, 10 -f 

20—25, ^^ 5) ^^ ^^ ^^ ^Hfi ^ ^^' ^^ ^^^ ^^ ^^ premiies be 
8XY : this is not then all contingent, and capable of contra- 
di£tion ; we only learn fbmething about 3 out of the 8 Xs. And 
I call this propofition partially ipurious. But it will give no 
trouble : for we muft deal with the premiies and their contra- 
nominal equivalents before we can pronounce for a condufion ; 
and of two propofitions which are contranominal equivalents of 
each other, one mujf be partially fpurious. To (how dus, obferve 
that if mXY be not partially fpurious, it is becauie v is greater 
than i+n'f or 2u than |+tj + y; or (v— |)+(tf— «) than v. But 
then the numbers of xs and ys together exceed the whole num- 
ber of inftances in the univerle ; whence ibme xs muft be ys, or 
the contranominal equivalent of mX Y is partially ipurious. 

Now, to write down the various forms of inference. There 
are fixteen ways of trying for an inference : we may combine a 
propoiition in X Y, or xy, or xY, or Xy, with one in XZ, or xz, 
or xZ, or Xz. But thefe iixteen caies really combine four and 
four into only four diftind cafes. Thus the one we have been 
confidering, really contains the combinations of XY and YZ, 
X Y and yz, xy and YZ, and xy and yz. It is in our power to 
make either pair the principal pair, and to give the other pair as 
contranominals of the firft pair. 

Thus, we may write the cafe of inference we have been con- 
fidering, as in the firft of the following lift, the others being ob- 
tained from the firft, by changing X into x, or Z into z, or both. 
The iign + placed in the middle implies the coexiftence of the 
four propofitions : and independent numeral letters are introduced 
as feen, which will prefently be connected with the others by 
equations, infteaid of being exprefled in terms of them. 



mXY 



, «YZ \ _ (pXZ 
■^«'yz j Ip^xz 



The equations preiently given for 
this caie apply with certain changes 
to the other cafes. 
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mxY , «YZ> 



«Yzl _ 
+«'yZi - 



«XY . «Yz 



\fXz 



(pXz 
i/xZ 



tnxY , «Yz I fpx 
m'Xy^n'yZf = \p': 



z 
XZ 



159 

Here X and x are made to change 
their former places : in the equa- 
tions, I and I' muft change places. 

Here Z and z change places: 
muft ( and (' in the equations. 

Here X and x, and alfb Z and z, 
change places ; as muft | and {*, 
and ( and {*, in the equations. 



as 



In the new manner of writing the form we have already con- 
fidered, being the firft of the four, we have juft written 

»i' for y+»i— I— u . p for m-^ n -^n 

«' fory+«— f— u . ^'for «/+»! + «— 1»— I— f 

Let us write f , V, {*, for y— {, i/— »i, w— f, the numbers of xs, 

ys, and zs : and then, |+?> »i + »»', f + {'» being all the fame, (for 
each is u) we may write »i— 4* for I— n', {'— { for I*— f, and fo on. 
That is, in the difference of two, one of which is accented, we 
may interchange the letters if we pleafe. The equations of con- 
ne^on for the firft or ftandard cafe, are then 



«' = « +{' — !, = « +»i' — f 






or OT' + «'+.f— 4*— »i' 



or »i4-« + l' 
or ot4-» + {' 









I 



For the fecond cafe we muft write ;n'==»i + |— u=»i-f>i'— {*, 
and fo on. I now proceed to the feveiial diviflons into which 
our ufual modes of thinking make it convenient to feparate the 
cafes of this moft general form. 
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Firft, when every thing is numerically definite. In this cafe, 
as feen, every form requires an examination of the premifes and 
conclufion, as to whether they are or arcf not fpurious. 

Secondly, when 1;, the number of inftances in the whole uni- 
verfe of names, is wholly unknown. In this cafe ^ is indefinite 
when I is definite, and vice verfa ; and fimilarly one at leaft of 
each two, n or u', f or {*, is indefinite. There are then no fpu- 
rious conclufions ; or, which is the fame thing, none which are 
known to be fuch : for the fpurioufhefs of a premife or conclu- 
fion confifls in our knowing that it muft be true of its two terms, 
independently of all comparifon of thofe terms with a third. 

Thirdly, when |, n, (, are all indefinite, as well as y. In this 
cafe, as here flated, there is no poffibility of inference. We can- 
not tell whether i»+ » be or be not greater than i}, if we do not 
know what i} is, in any manner, or to any extent* 

But here we introduce that degree of definitenefs by which 
we diflinguifh the univerfal from the particular (or poffibU parti- 
cular, fee page 56) propofition. If we can know that either of 
the two, m and », is the fame as i} (greater neither can be) then 
we know that m-\-n \s greater than n. And at the fame time 
we make Y univerfal, in one or the other of the premifes. And 
the fame if we can know that either nf or »' is if. 

The following are the forms which may all be derived from 
the firfl, by ufing all the varieties of contrary names and contra- 
nominal equivalents. If we want, for inflance, to (how the con- 
nection of the fourteenth with the firfl, we throw the firft into 
the form 

(;n-fi,'-|)xy-H«YZ=(»i + » + »i'-l-03«^2i 

We then change x into X, and Z into z, changing at the 
fame time | into |' and i into ^ : and thus we get 

(;„ + „' -.|')Xy + «Yz=(;H + « + »i'-«'-OXZ 

Now, for m-^-t]^^ write »i', that is, for m write «'—»»' + ? 
and we have 

;n'Xy + «Yz=(^'4.«-0XZ 

which is one of the forms of the fourteenth. And (« -|-ot'— |)xz 
is only the contranominal of (;«' + «— f')XZ. 



I. 


mXY +«YZ 


2. 


m'xy +«YZ 


3- 


mXY +«'yz 


4- 


m'xy +«^z 


S- 


wxY +«YZ 


6. 


«'Xy +«YZ 


7- 


»fxY +«'yz 


8. 


w'Xy +«'yz 


9- 


«fXY +«Yz 


lO. 


»f'xjr +»iYz 


II. 


jbXY +»'yZ = 


12. 


m'xy +«'yZ: 


13- 


aixY +«Yz! 


14- 


jw'Xy +»»Yz : 


15- 


«xY +«'yZ: 


i6. 


m'Xy +«'yZr 
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= (»! + j|-.„)XZ = (ot + « + I»' — I— f)xZ 

=(« + «— »i)xZ=(m + « + »i'—?—f)^^ 
=(« + »i'-.|)xZ=(ot' + «— OXz 
=(;„ + „»-. (')xZ=(ii' + /n-«')Xz 
=(;^» + „»^„-{>-|)xZ=(;n' + «'-»i')Xz 
=(ot + «— i,)Xz=(»i + « + »i'— I— O^z 

:(;„ +«'-{)Xz=:(«' + OT-{)xZ 
:(;^+„» + „_f«|')Xz=(OT' + «'-1>Z 

s(;n +«— i,)xz=(»i + « + ii'-|'— OXZ 

.(„ + ;„»_|)xz = (ot' + «-OXZ 

;(OT»-l-„«4.„-f-.|)xz=(i«' + «'-n')XZ 



The iyllogifms of chapter V are all particular caies of the 
above lift, obtained as follows : — 



I. 



2. 



M :=i) 


A'1.1. 


9- 


m =1) 


A'0.0. 


m =», n =i 


A'A'A' 




m =71^/1 ={• 


A'E'E' 


n =11 


LA.I. 




n =ti 


IiE.O. 


n =», »t =1 


AiAjAi 




n z=yiym=i 


A|£|E| 


m ^1), n =:>) 


A'AiI. 




m =«, n =»i 


A'EiO. 


»i=|,» =? 


AiAT 




OT =1 n ={• 


AjE'O' 


«'=!' 


A'1,1. 


10. 


«'=!' 


A'0,0. 


» =f 


I'AT 




« ={• 


I'E'O' 


«'=|',« =f 


A'A'A' 




«'=r,i. ={' 


A'E'E' 


«=! 


AJT 


II. 


«=l 


AiO'O' 


»'={• 


I.A.I. 




n'=f 


IiE,0. 


«=!,«•={• 


AiAiAi 




»,=«,»'=; 


A,E,E, 


«'=.,• 


A.rr 


12. 


«'=«' 


AiO'O' 


«•=„', «' ={• 


AiAiAi 




^1 1 „l * 


AiEiEi 


«'=n' 


FAT 




«'=„' 


I'E?0' 


«• =V, «•=? 


A'A'A' 




n'==r,\m'=e 


A'E'E' 


m'=n', «' =V 


AiA'I' 




m'=n\ «• =V 


AiE'O' 


«'=4' n'={' 


A'A.I. 




»i'=4' »'=f 


A'EiO. 



M 



It 
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5- 


M ^» 


E.I,0' 


*3- 


m =»i 


E.o.r 




m ^rt, n =f 


EiA'E. 




m =>i, n'^l^ 


E.E'A, 




n =») 


0'A,0' 




n :^)» 


o'E.r 




« =)t, « =s4' 


E'AiE' 




n =u »i =1' 


E'EiA' 




m =:>), n =:» 


E.A,0' 




m =ij n =ij 


E.E.r 


* 


m =4', n =f 


E'A'O. 




m=:? n ^e 


E'E'I. 


6. 


«'=! 


E.I.O' 


14. 


m'=| 


E.o.r 




i> =f 


OiA'O, 




» =^ 


O.E'1. 




m'=|,» =f 


EiA'E, 




«'=4, n ={• 


E.K'A, 


7- 


«=«• 


ETO, 


»s. 


«=r 


E'O'L 




«'=<' 


0'A.0' 




»'=f 


o'E,r 




m =1', «• ={• 


E'A.E' 


• 


m=|',» ={ 


E'EiA' 


8. 


«'=«• 


ETO. 


16. 


»!' = ),' 


E'O'L 




«'=„', „' =f 


E'AiE' 




«•=«', «' ssi' 


E'EiA' 




«'=«' 


0.A'0. 




«'=,' 


0,E'L 




«• =n', ot'=| 


E.A'E. 




»' =i„' »,'=| 


E.E'A. 




»,'=,', «' =V 


E'A'O. 




«'=„', «' =V 


E'E'L 




«'=! »•={• 


E,A.O' 




«'=! »'=f 


E.E.r 



We have thus another mode of eftablifhing the completenefi 
of the fyftem of fyllogifm, laid down in the laft chapter : that is, 
of the fyftem in which there is only the common univerfkl and 
particular quantity. Thefe fyllogifms of numerical quantity, in 
which conditions of inference belonging to every imaginable cafe 
are reprefented by the general forms which numerical fymbols 
take in algebra, muft of neceffity be the moft general of their 
kind. And examination makes it clear that, except the preced- 
ing, there can be no fyllogifm exifting between X, Y, Z, and their 
contraries. Many fubordinate laws of connexion might be no- 
ticed between the general forms and their particular cafes.' Thus, 
each univerlal occurs three times, each fundamental particular 
twice, and each ftrengthened particular twice. The firft form 
in pages 158, 159, gives only affirmative, the fourth only negative, 
premifes : the fecond and third one of each kind, commencing with 
a negative in the fecond, and with an affirmative in the third. 

There are two remarkable fpecies of fyllogifm (or rather, 
which ought to have been remarkable) : which I fhall now pro- 
ceed to notice. 

The diflincSlion of larger and fmaller part, when divifion into 
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two parts is made, is as much received into the common idiom 
of language as the diftindlion of whole and part itfelf. ^ Moft of 
the Xs are Ys,' is nearly as common as ' All the Xs are Ysi' 
though * feweft of the Xs are Ys,' is only feen as ' moft of the 
Xs are not Ys.' The iyllogifms which can be made legitimate 
by the ufe of this language will do equally Well for any fraction, 
provided we couple with it the fra^on complemental to unity 
(which in the cafe of one half is one half itfelf). Let a and /3 
ftand for two fractions which have unity for their fum, as f and 
^ Let sXY and ^:Y indicate that le& than the frafHon a 
of the Xs are or are not Ys. Let "XY and "XrY indicate 
that more than the fradtion a of the Xs are or are not Ys. 

Then the following iyllogifms arife firom the cafes with the 
numbers prefixed. 



I. -YX +9YX =XZ 

4. "y.X +^'.Z =xz 

5. -Y:X+<»YZ =Z:X 
8. -yX +<y:Z =X:Z 



9. -YX +<'Y:Z=X:Z 

12. -y:X +<yZ =Z:X 

13. •Y:X+<'Y:Z=xz 
16. -yX +9yZ =XZ 



It will be feen that here are but three really diftinft forms ; of 
which the fimpleft examples are as follows, 

Moft Ys are Xs ; Moft Ys are Zs ; therefore fome Xs are Zs. 
Moft Ys arc Xs ; Moft Ys are not Zs ; therefore fome Xs are 

not Zs. 
Moft Ys are not Xs ; Moft Ys are not Zs ; therefore fome 

things are neither Zs nor Xs. 

It is hardly neceflary to obferve that in one of the premifes 
* more than' may be reduced to * as much as :* but not in both. 
Thus, if two-fevenths exaftly of the Ys be Xs, and more than 
five-fevenths of the Ys be Zs, it follows that fome Xs are Zs. 

The above fyUogifms admit a change of premife, as follows : 
If we fay that more than ^ths of the Ys are Xs, wp thereby fay 
that lefe than f ths of the Ys are xs : or -YX and ^Y : X are the 
lame propofitions. Thus, ^moft are' is equivalent to ' a minority 
(none included) are not.' Hence we have 

^Y:X-h.Y:Z=XZ 
and fo on. Or we may combine the two forms, as in . 

-YX + .Y:Z=XZ 
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The above are the only fyllogtfms in which indefinite particu- 
lars give conclufions, by reafbn of that approach to definitene& 
which confifts in defcribing what fra<%'ons of the middle term arc 
ipoken of, at leaft, or at moft. But they are not the only fyllo- 
gifms of the fame general fpecies. In every cafe inference follows 
when there is a certain preponderance ; and the largenefi of the 
inference depends upon the extent of that preponderance. Thus 
in (12) there is an Xz inference when m' + n' + u exceeds ?+?: 
fb many units as there are in this excefi, fb many Xs (at leafl) 
are zs. Now in every cafe, a pair of univerfal premiles give in- 
ference : and in every cafe there muft be a degree of approach 
to univerfality at which inference begins. The ordinary fyllo- 
gifms, I fufpe£l, are, and are meant to be, not fuch as ^ Every 
X is Y, every Y is Z, therefore every X is Z,' but * generally 
fpeaking X is Y, and generally fpeaking Y is Z^ therefore gene- 
rally fpeaking X is Z.' And by ^ generally fpeaking* is meant 
the afTerdon that an enormous majority of infbmces ooake the 
afTertion true. A fyllogifm of this fort is the oppofite of the a 
fortiori fyllogifm ; and might be faid to be true ab infirmiori. If 
we have X)Y with p exceptions, and Y)Z with q exceptions ; 
then, in form (i.) we have ot=5— ^,»=»i— j, and m+n— if= 
i-^p—q* As long, then, as the number of exceptions altogether 
fall (hort of the number of Xs, there is inference : if the total 
number of exceptions be very fmall, compared with the number 
of Xs^ there is die * generally fpeaking* kind of inference. Ex- 
amine all the univerfal cafes, and it will be found that the fame 
law prevails ; namely^ that there is inference when the numbers 
of exceptional inftances in both premifes together do not amount 
to the number of inflances in the univerfal term of the condu- 
fion ; and that there is exceptional univerfality (as we may call it) 
in the conclufion, whenever the whole amount of exception is 
very fmall, compared with that number of inftances. 

This leads us to what I will call the theory of exceptional 
particular iyllogifms. We have feen that the eight complex 
affirmatory fyllogifms, which are all a fortiori in their conclu- 
fions, afford each two particular fyllogifms. We have denoted 
coexiftence by + ; and the coexiftence of two propofitions gives 
more than either. Let us denote exceptive coexiftence by — : 
thus, P — Q means that the propofition P is true except in the 
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inftances contained in Q. Thus, X) Y — X : Y means that every 
X (with fome exceptions) is Y. This is, of courfe, Ai — Oi, and 
only difiers from Ii in the mode of expreffion not being ^ fome 
more than none at all' but ^ fome left than all.' In the expref- 
fion 

(Ai— Oi)(A.— 0.)(A4-.0.) 

we have the fymbol of the ab infirmim fyllogifm ftated above, 
fubje£l to the poffibility of nonexiftence if the number of excep- 
tions in the two premifes (hould exceed the number of inftances 
in the univerfal term of the conclufion. If we look at AiOi, as 
a lymbol defcriptive of premifes, we fee one of the inconclufive 
forms ; that is, a form from which we cannot draw an inference. 
But this is only becaufe our inferences are all pofitive, and imply 
aflertion of fufficiency in the premifes. There is no ufe (except 
to (how the manner in which the parts of a fyftem hang together) 
in declarations of infufficiency : for we know that all collections 
of premifes, whatever they may be fufficient for, will be infiif- 
ficient for an infinite number of difl!erent things. And it is 
important to remember that while fiifficiency is accompanied by 
muft he^ infufficiency only allows may he. From A|A« the con- 
clufion Ai muft be true : from AiOi (and as far as thefe are con- 
cerned) it may be falfe. Accordingly AiOiOi and OiAiOi may 
ferve €0 expreis the two defers of (Ai — Oi)(Ai — Oi)(A4 — Oi) 
from AiAi Aiy exifting in the ah infirmiori fyllogifm, and poflibly 
preventing conclufion altogether: juft as AiO'O' and O'AiO' 
fhow the additional conditions by the fiilfilment of which AiAiAi 
is elevated into the a fortiori fyllogifm DiDiDi. It is worth 
while to dwell upon the varieties of this cafe. The ah infirmiori 
fyllogifms of the ftrengthened particulars were previoufly confi- 
dered. 

In all the cafes yet treated, we have had, more or lefsy the 
power of ^ving inftances in common language, without recourfe 
to numerical relation exprefled in unufual terms. This of courfe, 
is always the cafe in the fyllogifms of chapter V. ; and we 
have given one common inftance (though never met with in books 
of logic) from each fet of ab infirmiori fyllogifms. But there are 
ftill cafes of the feme fort to be confidered. Though in our de- 
finite relation (page 56) of all^ we ufually (in books of logic at 
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lead) make the relation exift, for each propofition, between the 
terms of the propofition itfelf, yet it may be afked whether we 
cannot fometimes infer fuch a (pecies of univerfal as this, ^ for 
every Z there is an X which is Y ;' Z being one of the names 
of the fecond premife. If we examine the firft two cafes, which 
will be guide enough, we (hall find the following refults firom the 
new fuppofitions noW made. 

1. m=^, ff=^, gives fXY + gYZ=n'xz : or if for every Z 
there be an X which is Y, and for every X a Z which is Y, 
then, fo many ys as there are, ib many things which are neither 
X nor Z. This fyllogifm has little new meaning, and no new 
application : it requires ^=f, and therefore X)Y and Z)Y. 

2. »i'=f, gives i xy + « YZ=»xz, or if for every Z there be 
that which is neither X nor Y, and if feme Ys be Zs, there are 
as many inftances which are neither X nor Z. This is a new and 
effeftive form. 

2. «=5', gives m'Ay-f g'YZ=«'XZ, a new form. 

Thefe two cafes will be prefently further confidered. Now, 
obferve that \{ m-^-n in the firft form, or w'+ii ih the fecond, 
be (/, that is, if the pair m and » be ^ and ^', or n and n*, or ( and 
{', we have inference of the kind required. The firft form gives 
no new fyllogifm : fince u is more than n, Ys which are Xs, and Ys 
which are Zs, to the number of v, give the form (i*) ^7 ^^^ vaaSoi 
law of inference (page 154). In the fecond form, if m' + ii=tf, 
we diftribute among the Ys and ys, Zs and xs to the full number 
of both, (o that wherever there are not xs (that is, wherever 
there are Xs) there are Zs : or X)Z as obtained from the form. 

But everyway of conftrudingOT'xy + »YZ=(OT' + ii— |')XZ 
which- gives w'-f «=i/, is only a cafe of A|A|A|. For m* cannot 
exceed >}', and n cannot exceed n : and n^-\-n being v or n+n') 
we muft have ;«'=>i' and «=>j j whence the afTertion made. The 
forms we are now in fearch of, fe far as quite new, are all con- 
tained in the two new ones above noted ; and of thefe, the fecond 
is but a transformation of the firft. The eight varieties derived 
from ufe of contraries, or from the forms in page 161, beginning 
with the fitnpleft, are 



^XY +«Z:i,Y=«X:^ 
^X:»,Y + «ZY =«X:fZ 



f'XY -f«yz =iiXZ 

{'X:„Y + »Y:fZ=«XZ 
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^Y:|X + «Z:iiY=:»xz I f'Y:|X + «jrz =«Z:|X 
Cxy +«ZY =»xz I i'xy +«Y:fZ=«Z:|X 

Thefe are iyllogifms, which exhibit a curious kind of antago- 
nifm to the particular fyUogifms. Take the fyllogifm AiO'O', the 
terms being M,Y,Z j we have then M)Y + Z : YrsZ :M. Of 
courfe the conclufion M : Z is not legitimate from thefe premifes 
alone: but if M have as many inftances as Z, then M:Z is 
legitimate. For if Ms, as many as there are Zs, be among the 
Ys, and (bme of the Zs be not among the Ys, though all the 
reft were, there would not be enough to match all the Ms, or 
fome Ms are not Zs. Now, let M be a name given to an X 
which is Y, and let fuch Xs have as many inftances as Z, and 
the above becomes the firft of the fyUogifms in the laft lift. 
Thus, LO*Oi is legitimate, if the quantity of the fubjed men- 
tioned in Ii be taken from the Zs. The fecond (yllogifm is EJiO', 
altered into OJiOi in the fame manner. 

The reader may find all the refults of the above cafe in the 
following rule, in which it is underftood that all the fuper-propo- 
fitions are to be written either way : thus. A' is written x)y, 
or Y)X, and O' is «x:ny, or nYi {X (page 62). Write down 
any pair of particulars, followed by I if the pair be of the fame 
fign, and O if the pair be of different figns : as in OOI or lOO. 
Accent the pair in contradidlion to either the diredl rule (page 
62) as far as the words affirmative and negative are concerned : 
that is, let a negativi beginning ifolate nothing, and an affir- 
mativi beginning ifolate the middle propofition : or elfe, ac- 
cent the pair according to the inverfe rule. Thus, OiOJi 
and O'OT conti:^dia the dired rule, and O'O'Ii and OiOJ' 
preferve the inverfe rule. To make thefe fyllogifms good (in the 
particular way m queftion) proceed thus : — When the dire^f rule 
is contradided, take the quantity of the firji concluding term 
from the total of thtfecondj if the fecond premife be affirmative, 
and from its contrary, if negative. When the inverfe rule is 
preferved, take the quantity of the fecond from the total of 
the /ry?. Thus, in O'O'I' the dired rule is contradided : 
and it ftands m\:ny + n^y:^^z=p\z. The fecond premife is 
negative, the total of its predicate ^ inftances, that of the con- 
trary f. Accordingly, Cx:>i'y-H«V-^'*="'^^> ^'* fY:|X + 
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«'Z : )iY=«'xz, which is one of the forms already obtained. Again, 
O'O'Ii preferves the inverfe rule, and is »i'x:ij'y + «Z:ijY= 
pXTL. The total of the firft term is J' inftances. Hence, 
»i'x:ii'y-fJ'Z:iiY=»i'XZ,or»i'Y:^X + l'Z:ijY=iii'XZ,which 
is derived from one of the forms given, by interchanging X 
and Z. . 

This clafs of fyllogifms with tranfpofed quantity naturally leads 
to the queftion. Is it ufed ? Do fuch fyllogifms occur in ordi- 
nary or in literary life ? If not, there is no reaibn for (electing 
them from the infinite number of cafes which the numeri- 
cally definite fyflem affords. To try this, fuppoie a peHbn, on 
reviewing his purchafes for the day, finds, by his countercheques, 
that he has certainly drawn as many cheques on his banker (and 
may be more) as he has made purchafes. But he knows that he 
paid ibme of his purchafes in money, or otherwife than by 
cheques. He infers then that he has drawn cheques for fbme- 
thing elfe except that day's purchafes. He infers rightly enough; 
but his inference cannot be reduced to a common fyUogifbi, with 
the names in queflion for terms. It is really a fyUogifm of tianf^ 
pofed quantity, as follows : — 

For every ^memorandum of a purchafe' a 'countercheque' 
is a ^ tranfadtion involving the drawing of a cheque.' 

Some ^ purchafes' are not ^ tranfa£lions involving, &c.' 

Therefore fbme ^countercheques' are not ^memoranda of pur- 
chafes.' 

It may be worth while to give one inflance of the verification 
of the contradidory form. By page 152 it appears that the con- 
tradiction of wXY is (I— m + i)Xy, or (i^— ot+ i)xY, and that 
of w'Xy is (|-»f'+ i)XY, or (ii'-w'+ i)xy. 

To mKY join the contrary of (w + »— ij)XZ, or (l + ij— « 
— «-H i)Xz : we have then 

»iYX + (l+tl— «— »+i)zX; 

the inference of which is (»i + |+ij— w— »+ 1— l)Yz, that is, 
(i^— «4- i)Yz, the contrary of «YZ. 

Returning to the forms in page 161, it will be obferved that we 
have no double inferences. In every cafe we have made ufe of 
one form of inference : if u be known, the other is a real equi- 
valent ; or elfe it is impoffible, and as we have feen, then the 
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firft is (purious. If 1; be not known, then the fecond is either 
perfedly indefinite, or elfe identical with the one chofcn. Ex- 
amination will (how that in every one of the cafes cited in page 
161, the neglected form of inference is only (aved from perfe£t 
indefinitenefi when weare able to apply the word all to oneorother 
of the terms : the number being as indefinite as before ; the rela^^ 
tion thus obtained being definite. Take the firfl form, and make 
ffssf] ; by the firfl inference we then get the fyllogifm I4A1I1 : by 
the fecond, we get (in+y— |— f)^z, indefinite both in number 
and relation. We do not know what y, |, and ( arc. If we 
knew as much as that m + i/ is lefs than l+C, we fhould know 
our inference to be fpurious,* it being not the lefi an inference. 
Now, add the condition m=|: the firfl inference gives the fyl- 
logifm AiAiAi, the fecond inference now becomes ((/— ()xz : 
definite relation enters, and we have z)x, or X)Z, or Ai, as 
before. And the fame of the other forms. 

The reader may perhaps fuppofe that I ought to have com- 
menced this chapter with the complex numerical fyllogifm, in 
imitation of the method which I followed in treating the ordinary 
fyllogifm. But in truth there is no fyflem of complex fyllogifm 
of perfect numerical definitenefs both in premifes and conclufion. 
To (how this, let »i,XY with the comma, mean that there are 
exa£ily m Xs which are Ys, neither more nor fewer. Accord- 
ingly »f,XY is a fynonyme for wXY + (1^— ot)xY. Now com- 
bine «,XY and «,ZY, or 

(wX Y + '^^:^ xY){nXY + ^i^xY) 

We then have otXY + «ZY =(»! + «— ii)XZ 
()»— »i)xY + (u— «)zY=(>j— OT— »)xz 

mXY + (»i-«)zY=:(ot-«)Xz 
(ii-ot)xY + «ZY =(«^i»)xZ 

* I muft again remind the reader, of the diftinflion between ^^icriW and 
iOegiiimatey which ezifts in my language. The fpurious inference follows 
from the premifes^ and b perfe6Uy good and true : but from the conflitution 
of the univerfe, it will alwa3rs be true, whatever premifes in that univerfe are 
taken. The illegitimate inference is that which does not follow from the 
premifes. A conclufion not knonvn to be fpurious, that is, there not being 
the means of knowledge, is not fpurious : but an illegitimate conclufion can- 
not be made legitimate, that is, following from the premifes, by any further 
knowledge. 
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Two only of thefe have meaning : let them be the two upper 
ones. We can affign then Z or z to (m + n—ij) + (»»—«), or 
to 2m— V) of the Xs. But there are not all of the Xs here : for 
m is lefs than i^, and than |, whence %m is lefs than i) + {, or 
2m— II lefs than |. The reft of the Xs, {+ij— 2111 in number, 
may, for aught thefe premifes declare, be either Zs or zs. 



CHAPTER IX. 

On Probability. 

THE moft difficult inquiry which any one can propofe to 
himfelf is to find out what any thing is : in all probability 
we do not know what we are talking about when we afk fuch a 
queflion. The philofophers of the middle ages were much con- 
cerned with the I J, or ejfence^ of things : they argued to their own 
minds, with great juftice, that if they could only find out what a 
thing is, they fhould find out all about it : they tried, and failed. 
Their fuccefTors, taking warning by their example, have inverted 
the propofition ; and have fatisfied themfelves that the only way 
of finding what a thing is, lies in finding what we can about it ; 
that modes of relation and connexion are all we can know of the 
eflence of any thing ; in fhort, that the proverb *tell me who you 
are with, and I will tell you what you are,* applies as much to 
the nature of things as to the charadters of men. We are apt 
to think that we know more of the efTence of obje£b than of 
ideas ; or rather, of ideas which have an objective iburce, than 
of thofe which are the confequence of the mind's adion upon 
them. I doubt whether the reverie be not the cafe : at any rate, 
when we content ourielves with inquiry into properties and rela- 
tions, we have certain knowledge upon our moft abflra£l ideas. 
The objed of this' chapter is the confideration of the degrees of 
knowledge itfelf. That which we know, of which we are cer- 
tain, of which we are well afTured nothing could perfiiade us to 
the contrary, is the exiftence of our own minds, thoughts, and 
perceptions, the two laft when a£bually preient. This highefl 
knowledge, this abfolute certainty, admits of no imagination of 
the poffibility of falfehood. W^ cannot, by ftopping to confider, 
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make ourfelves more (ure than we are already, that we ezift, 
think, fee, &c. Next to this, come the things of which we can- 
not but fay at laji we are as certain of them as of our own cxiP 
tence ; but of which, nevertheleiSy we are obl^ed to &y that we 
arrive at them by proce6, by refledion. Tliefe we call niceffarj 
truths (page 33). Tlie necejfity of admitting tbefe things caides 
fome to imagine that they are merdy identities, that they amount 
to laying that wlien a thing is, it is : but diis b not corred. To 
fay that two and two make four (which, muft be), and that a 
certain man wears a black coat (when he does £>) both involve 
the pure identity that whatever is, is ; and not one more than 
the other. Nor is two and two identically four, thou^ neceP- 
farily (b. Our definitions of number arife in the procefi of fim- 
ple counting. Throw a pebble into a baiket, and we fay one : 
throw in another, and we fay two ; yet one more, and we fay 
tbree^ and fb on. The fiill definitions of the fucceffive numbers 
are feen in 

1 (i + i) {(i + i)+i} [{(H-i) + i} + i],&c. 

That three and one are four is definition : it is our pleafure to 
give the name four to 3 + 1. But that 3+1 is2 + 2is neither 
definition nor pure identity. It is not even true that ^ two and 
two* is four ; that 

[{(i + i)+i} + l] « (i + i) + (i + i) 

It is true, no doubt, that ^ two and two' is four, in amount, 
value, &c. but not in form, conflru£bion, definition, &c. 

There is no further ufe in drawing diflin£lion between the 
knowledge which we have of our own exiflence, and that of two 
and two amounting to four. This abfolute and inafTailable feel- 
ing we fhall call certainty. We have lower grades of knowledge, 
which we ufiially call degrees of beliefs but they are reMy degrees 
of knowledge. A man knows at this moment that two and two 
make four : did he know it yeflerday ? He feels perfedUy certain 
that he knew it yeflerday. But he may have been feized with a 
fit yeflerday, which kept him in unconfcioufhefs all day : and 
thofe about him may have been warned by the medical man not 
to give him the leaft hint of what has taken place. He could 
fwear, as oaths are ufually underflood, that it was not fo : if he 
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could not fwear to this, no man could fwear to anything except 
neceflary truths. But he could not regard the aflertipn that it 
was not fb, as incapable of contradiction : he knows it well, but, 
as long as it may poffibly be contradicted, he cannot but (ay that 
he might know it better. 

It may feem a ftrange thing to treat knowledge as a magnitude, 
in the (ame manner as lengdi, or weight, or furface. This is 
what all writers do who treat of probability, and what all their 
readers have done, long before they ever (aw a book on the fubjed. 
But it is not cuftomary to make the ftatement (b openly as I 
now do : and I confider that fome juftificadon of it is neceflary. 

By degree of probability we really mean, or ought to mean, 
degree of belief. It is true that we may, if we like, divide pro- 
bability into ideal and objedive, and that we muft do (b, in order 
to repre(ent common language. It is perfe&ly cdrreCI: to &y ^ It 
is much more likely than not, whether you know it or noty that 
rain will foon follow the fall of the barometer/ We mean that 
rain does foon follow much more often than not, and that there 
do exift the means of arriving at this knowledge. The thing is (b, 
every one will (ay, and can be known. It is not remembered, 
perhaps, that there is an ideal probability^ a pure (late of the mind, 
involved in this a(rertion : namely, that the things which have been 
are corred repre(entatives of the things which are to be. That 
up to this 2 1 ft of June, 1847, ^^ above ftatement has been true, 
ever flnce the barometer was u(ed as a weather-glafi, is not de- 
nied by any who have examined it: that the connexion of 
natural phenomena will, for ibme time to come, be what it has 
been, cannot be fettled by examination : we all have ftrong rea- 
fon to believe it, but our knowledge is idealy as diftinguifhed 
from objeSfive. And it will be found that, frame what circum- 
ftances we may, we cannot invent a cafe of purely objedive pro^ 
bability. I put ten white balls and ten black ones into an um, 
and lock the door of the room. I may feel well aiTured that, 
when I unlock the room again, and draw a baU, I am jufKfied 
in (aying it is an even chance that it will be a white one. If all 
the metaphyficians who ever wrote on probability were to witnefi 
the trial, they would, each in his own (en(e and manner, hold me 
right in my a(rertion. But how many things there are to be 
taken for granted ! Do my eyes ftill diftinguifh colours as be- 
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fore ? Some peribns never do, and ejres alter with age. Has 
the black paint melted, and blackened the white balls ? Has any 
one elfe poilefled a key of the room, or got in at the window, 
and changed the balls ? We may be very fvre^ as thofe words 
are commonly ufed, that none of thefe things have happened, and 
it may turn out (and I have no doubt will do fb, if the reader try 
the circumftances) that the ten white and ten black balls will be 
found, as diftinguifhable as ever, and unchanged. But for all 
that, there is much to be aflumed in reckoning upon fuch a 
reliilt, which is not fb obje^ve (in the fenfe in which I have 
ufed the word) as the knowledge of what the balls were when 
they were put into the urn. We have to afliime all that is re- 
quifite to make our experience of the paft the means of judging 
the future. 

Having made this illuftration to draw a diftin^tion, I now pre- 
mife that I throw away obje^ve probability altogether, and con- 
fider the word as meaning the ftate of the mind with refpe^ to 
an aflertion, a coming event, or any other matter on which ab- 
folute knowledge does not exift. ^ It is more probable than im- 
probable' means in this chapter ^ I believe that it will happen 
more than I believe that it will not happen.' Or rather ^ I ought 
to believe, &c. :' for it may happen that the ftate of mind which 
iV, is not the ftate of mind which ihould be. D'Alembert be- 
lieved that it was two to one that the firft head which the throw 
of a halfpenny was to give would* occur before the third throw : 
a jufter view of the mode of applying the theory would have 
taught him it was three to one. But he believed it, and thought 
he could ihow reafbn for his belief: to him the probability was 
two to one. But I ihall fay, for all that, that the probability is 
three to one : meaning, that in the univerfal opinion of thofe who 
examine the fubje£t, the ftate of mind to which a perfon ought 
to be able to bring himfelf is to look three times as confidently 
upon the arrival as upon the non-arrival. 

Probability then, refers to and implies belief, more or lefs, and 
belief is but another name for imperfe£l knowledge, or it may be, 
exprefles the mind in a ftate of imperfeft knowledge. There is 
accurate meaning in the phrafe ' to the beft of his knowledge and 
belief^ the firft word applying to the ftate of his circumftances 
with refped to external objefts, the fecond to the ftate of his 
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mind with refpefl to the circumftances. But we cannot make 
any ufe of the diftindlion here : what we know is to regulate 
what we believe ; nor can we make any effeftive ufe of what 
we know, except in obtaining and defcribing what we believe, or 
ought to believe. According to common idiom, belief is often 
a lower degree of knowledge : but it is imperative upon us to 
drop all the quantitative diftihi^ions of common life, or rather 
to remodel them, when we come to the conftru£tion of a 
fcience of quantity. 

I have faid that we treat knowledge and belief as magnitudes : 
I will now put a broad illuftration of what I mean. We know, 
(fuppofe it known) that an urn contains nothing but two balls, 
one white and one black, undiftinguifhable by feeling : and we 
know (fuppofe this alfo) that a ball is to be drawn. Disjunflively 
then we know ' white will be drawn : black will be drawn,' one 
or the other muft be. How do we ftand as to ^ white will be 
drawn,' and * black will be drawn,' feparately ? Clearly in no 
preponderance with refpe6l to either. May we then properiy 
and reafonably (ay that we divide our knowledge and belief of 
the event'' one or the other' into two halves, and give one half 
to each. I can conceive much objection to this fuppofidon: 
but, whether they formally make it or not, I am fure writers on 
probability a£l upon it, and are accepted by their readers. 

Let us conflder what magnitude is, that is to fay, how we 
know we are talking about a magnitude. We know that when- 
ever we can attach a diftin£l conception of more and le(s to' dif- 
ferent inftances, fo ;is to (ay this has more than that, we are 
talking of comparable, magnitudes. We (peak of a quantity of 
talent, or of prudence : we (ay one man has more talent dian 
another, and one man more prudence than another : but we never 
fay that one man has more talent than another has prudence. If 
we occadonally fay he (the fame one man) has more talent than 
prudence, it is only as an abbreviation : we mean that he has not 
prudence enough to guide his talent. Juft as we might lay (thou^ 
we do not) that there is more cart than horfe, when the horic 
cannot draw the cart : juft as, fpeaking very loofely, we do (ay, 
the preffure of the atmofphere is not fif^ inches ; meaning that it 
is not enough to balance the pre(rure of fifty inches of mercury 
in the barometer. And thus, both up to, and beyond our means 
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' of meaAiremcnt, wc form to ouriclvcs diftind notions of com- 
panble magnitudes, and incomparable magnitudes, as well as of 
the meaning of the fomewhat incorredl, but eaiily amended, 
figures o( fpccch by which wc fometimes talk of comparing the 
latter. 

But the objc^ of all quantitative fcience is not merely magni- 
tude, but the mtafuTtmmt of magnitude. And when are we en- 
titled to Diy that we can meafure magnitude ? As Toon as we 
kiMmr how, from the greater, to take off a part equal to the lefs : 
a proccA which neceffarily involves the teft of which is the 
greater, and which is the lefs, and, in certain cafes, as it may 
hjppcn, of neither being the greater nor the lels. As to fome 
Ruenitudcs, (be clear idea of meafuremenl comes foon : in the 
cafe of length, for example. But let us take a more difficult 
one, and trace the flcps by which we acquire and lix the idea : 
Ciy XMtght. What weight is, we need not know : the Newto- 
nian, who makes it depend on the earth's attraction, and the 
Ahftotelian, who referred it to an impulfc which all bodies pof. 
|,tf to Icdt their natural plaat^ arc quite at one on their notions 
ff iIk mcafiirable magnitude which their feveral philofophies dif- 
We know it as a magnitude before we give it a name : 
p chiU can difcovcr the mtrt that thetc is in a bullet, and the 
r that there i* in a cork of twice its fizc. Had it not been for 
t Ample contrivance of the balance, which wc are well alTured 
, it matters not hcte) enables us to poifc equal weights 
H one another, that it, to dctc>ft equality and inequality, 
I thence to afcertain how many times the greater contains the 
I, we might not to this day have had much clearer ideas on the 
]ccl of weight, as a magnitude, than we have on thofc of 
, prudence, or fclf-dcnial, looked at in the fame light. AU 
cr fo little of geometers will remember the time when 
It of an angle, as a mi^nitude, were as vague as, pcr- 
V more lb than, thofe of a moral quality : and they will alfo 
mber the fteps by which this vagucncfs became clcarncfs 
I precifion. 

V a very Unic confidcraiion will Ihow us that, the moment 

V begin to talk of our belief (the mind's meafure of our know- 

tnlge) of propofitions fct before us, we recognize the relations 

caOed mote and lefs. Docs (he child feci tbzi the bullet has 
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more fbmething than the cork one bit better than an educated 
man feels that his belief in the ftory of the death of Caefar is 
more than his belief in that of the death of Remus. Let any 
one try whether he have not in his mind the means of arranging 
the following fet in order of magnitude of belief, including within 
that term all the range which comes between certain knowledge 
of the falfehood, and certain knowledge of the truth, of an afler- 
tion. Let them be i. Cxfar invaded Britain with the (ble view 
of benefiting the natives. 2. Two and two make five. 3. Two 
and two make four. 4. Cxiar invaded Britain. 5. Romulus 
founded Rome. He will probably difcover the gradations of 
neceflary truth, moral certainty, reafbnable prefiimption, utter 
incredibility, and neceflary falfehood. Thefe are but names given 
to difierent ftates of the mind with refped to knowledge of pro- 
pofitions afierted; and I (ay they exprefi difierent ftates of 
quantity. 

The only difficulty, and a ferious one it can be made, may be 
ftated in the following queftion ; — Are we to confider die fort 
of belief which we have of a neceflary propofition (as two and 
two make four), that is, abfolute knowledge, to which contra- 
di(Elion is glaring abfurdity — as only a ftrengthened or augmented 
fpecimen of the (brt of knowledge which we have of any con- 
tingent propofition (fuch as Cxiar invaded Britain) which may 
have been, or might have been, falfe, and can be contradided 
without abfurdity ? I anfwer, we can eafily (how that the dif- 
ference of the two ca(es is conneded with the difierence* be- 
tween finite and infinite, not between two magnitudes of dif- 
ferent kinds. The mathematician will eafily apprehend this, 
and will look upon the various difficulties which furround even 
the explanation as upon things to which he is well accuftomed, 
and which he underftands by many parallel inftances. We can 
invent circumftances under which a contingent propofition (hall 
make any degree of approach to neceffity which we plea(e, but 
(b that no a£lual attainment (hall be arrived at. If an urn con- 
tain balls, and if one ball muft be drawn, then, the balls beii^ 
all white, it is nece(rary that a white ball muft be drawn, as 
neceflary as that two and two being in any place, there are four 
in that place : for there are no degrees of neceffity. But let it 
be that there are black balls aUb, at the rate of one to a thou(and 
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white ones : the drawing of a white ball is no longer neceflaiy ; 
but there is ftill a ftrong degree of afliirance that a white hall 
will be drawn. We do not readily fee how much : becaufe the 
urn has no vifible relation to our ufual cafes of judgment. But 
let it be made to reprefent the life of a youth of twenty : and let 
the drawing of a white ball reprefent his living to come of age, 
and of a black one his death in the interval. There ought to be 
feven black balls to the thouiand white ones to make the cafes 
parallel. And yet we know that our afliirance of his furvival is 
generally very ftrong : be it wife afliirance or not, it exifts, and 
we ad upon it. Now (uppofe the rate to be one black to a mil- 
lion of white : the afliirance is much increafed, but ftill there is 
no neceffity ; the black ball may be drawn. Take one black to 
a million of million of white, or a million of million of million, 
&c. : loiig before we have arrived at (iich a point, we have loft 
all conception of the quantitative difierence between our belief in 
drawing a white ball, and our belief that two and two are four. 
We (ay it is almoji impojJibU that one trial fliould give a black 
ball : and this very phrafe is a recognition of the (amene& for 
which I am contending. Except on the fiippofldon of fuch 
fiimenefi, there is no almoft impoffible^ nor nearly certain. Be- 
tween the impoffible and the poffible, the certain and the not 
certain, there muft be every imaginable difierence, if we do not 
admit unlimited approach. For it will clearly not be contended 
that, reprefenting certainty, (ay by 100, we can make an ap- 
proach to it by an uncertainty counting as, (ay 90, but nothing 
higher. Reprefenting the ftate of ab(blute knowledge by 100, any 
one, with a little conflderation, will fay that the laws of thought 
fix no numerical limit to our approach towards this ftate : but 
that things (hort of certainty are capable of being brought within 
any degree of neameis to certainty. On fuch confiderations, I 
fliall afTume that neceffity on the one hand, a certainty for, and 
impoffibility on the other, a certainty againft, are extreme limits, 
which being reprefented by quantities, may allow our knowledge 
of all contingent proportions to be reprefented by intermediate 
quantities. 

It muft be fully allowed, nay, imperatively infifted on, that 
nothing in the nunxerical view, tending to connect necelTary and 
contingent propofitions, can at all leflen the diftindtion between 
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them : nor give the latter any refemblance to the former, except 
only in the quantities by which they are indicated. Though 
there be only one black ball to as many white ones as would fiU 
the vifible univerfe, yet between that cafe and the one of no 
black balls muft alwajrs exift the eilential difference, that in the 
former a black ball may be drawn, and in the latter it cannot. 
But this very great diftindlion between the neceflarily certain 
and the contingent, is it compatible with their being reprefented 
by numerical quantities as near to one another as we pleafe ? I 
anfwer that all who are acquainted with the relations of quantity 
are aware that neameis of value is no bar to any amount of dif- 
ference of properties. A common fradion, for inftance, may 
be made as near as we pleafe in value to an* integer : but there 
do not exift, even among propofitions, more' eilential, or more 
ftriking, difierences, than thofe which exift between the properties 
of integers and of fractions; There are crowds of theorenos (I 
fliould rather (ay unlimited crowds of daffes of theorems) which 
are always true when integers are ufed, and never true when 
fradions are ufed. Let any quantities be named, integer or frac- 
tional, and it is eaiy to make claffes of theorems which are true 
for thofe quantities, and not for any others, however near to them. 
The reader who is not a mathematician muft rely upon the know- 
ledge of the one who is, that the difierence between two quan- 
tities, no matter how nearly equal, may be conneded with other 
difierences as complete, and by pra£tice as eafily recognized, as 
the difierence between neceflary and contingent truth. 

I will take it then that all the grades of knowledge, from 
knowledge of impoffibility to knowledge of neceffity, are capable 
of being quantitatively conceived. The next queftion is, are 
theie quantities capable, in any cafgj of meaiiirement, or of com- 
parifbn with one another. At prefent, we ftand as the child 
ftands with refped to the bullet and the cork : perceptive of 
more and lefs, but without a balance by which to make compa- 
rifons. To fliow the poftulate on which our balance depends, 
let us fuppofe an urn, which, to our knowledge, contains white, 
black, red, green, and blue balls, one of each colour. It is within 
our knowledge that a ball muft be drawn : accordingly we have 
full knowledge (and of courfe entire belief) that the refult *no 
bair is impoflible, and that ^ white, or black, or red, or green, or 
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blue' is neceflary. To the rcfiilt * white* we accord a certain 
probability, that is, a certain amount of belief. If a man teU us 
that white w91 be drawn, we may hold him rafh, but we do not 
pronounce his communication incredible : let another teU us that 
^ black, or red, or green, or blue' will be drawn, and we hold him 
not (6 rafh, and hb communication more credible. We may 
hold with either, if he will defcribe his knowledge and belief as 
partial, and give them their proper amounts. Now, whether we 
(hall proceed, or ftop (hort at thb point, depends upon our ac- 
ceptance or non-acceptance of the fbUowing postulate : — 

When any number of events are disjundively poffible, fo that 
one of them may happen, but not more than one, the meafure 
of our belief that one out of any (bme of them will happen, 
ought to be the amount of the meafures of our feparate beliefs 
in each one of thofe fi>me. 

I mean that any one (hould (ay. A, B, C, being things of 
which not more than one can happen, ^ my belief that one of the 
three will happen is the fum of my feparate beliefs in A, and in 
B, and iA C.^ This is the poftulate on which the balance de- 
pends ; and there is a fimilar poflulate before we can ufe the 
phyfical balance. The only difference (and that but apparent) 
is that we are to (peak of weights collectively, and of events dif^ 
jun&ively. The weight of the (conjunftive) mafs is the fum of the 
weights of its parts : the credibility of the (disjunftive) event is the 
film of the credibilities of its components. There are feveral 
may-bis^ any one of which may become a has-been : when we 
(peak disjun^hefyj it is of the will-bi^ which cannot be faid of 
more than one : the may-be of an event defcribed as contained in 
^ A, B, C,' is to be reprefented as in quantity the fum of thofe 
in * A,' in * B,' and in * C 

Is it matter of mere neceffity that, talking of phyfical weight, 
the weight of the whole is equal to the fum of the weights of the 
parts ? We have learnt to admit this poftulate, of which no 
man ever doubted : but no one can fay that it was necefTary. 
The laws of matter and mind being both what they are, the con- 
nexion between phyfical coIle£Hon and mental fummation is, I 
grant, necefTary : the fimpleft of manual, and the fimpleft of 
mental, operations, are and, with us, muft be, concomitants. 

But, in the firft place, it is not true that the weight of the 
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whole is equal to the Aim of the weights of the parts, in the 
manner in which the reader probably imagines it to be true. Let 
the firft part we hang on the balance be the weight which is 
correftly meafured by W. Then if we hang under it another 
weight, as correSly reprefented by V, we think we are quite fure 
when we fay that the collective mafe muft have a weight W + V 
becaufe its parts have the weights W and V. But its parts have 

not the weights W and V. The 

^^^^^^^^^ weight of V is diminifhed by the 

I I upward attradUon of W, and is, 

A y ^ 6y, V— M : the weight of W is 

• V as much increafed by the down- 

^^^^^ ^^^^^SS^ ^^SP ward attraction of V, and is W 

+ M. And though V— M and 
W+M added together do give V + W, yet it was not in this 
way that the reader made out his neceflary truth. The univer- 
fal equality of aCtion and reaction did not exift in the thoughts of 
the firft perfon who formed a diftinCI: conception of the weight 
of the whole as compofed of the fum of that of the parts : and he 
was only right by the (fo far as he was concerned) accidental 
circumftance, that two things of which he knew nothing, coun- 
terbalanced each other's e(Fe<^s. Nor do we know at this mo- 
ment, as of neceffity, that the propofidon is correal. We have 
much reafon to think that the law of equality of adtion and reac- 
tion is mathematically true : but, let it fail to the amount of only 
one grain in a thoufand million of tons, and the propofition is 
not true, but only neariy true. 

Again, the co-exiftence of thofe laws of mind and matter 
which beft, fo to fpeak, fit each other, and which make the phe- 
nomena of the external world, after due confideration, appear to 
be. almoft what they muji have been, is not, to our apprehenfions, 
a necefTary coexiftence. We can imagine the foUowing refult, 
though we cannot trace what the full confequences of it would 
be on the expreffion of the laws of thought. Conceive fentient 
beings, to whom the fimpleft mode of arithmetical fucceffion is 
not o, I, 2, 3, &c. but I, 10, lOO, looo, &c. their powers of 
numeration being (b conftru6led that the fecond of thefe fuccef- 
fions has that chara£ter of fundamental fimplicity which we 
attach to the firft. Of courfe, their primary fymbols would be 
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fignificative of i, lo, lOO, &c. It would be impoffible for us to 
conceive any mode by which ten or any other number could be 
thus fundamentally attached to unity, in a manner Shared by no 
third number : but, I am not (aying, ' Imagine' how this could 
be,' but, * Imagine that it is,' There is no contradiction in the 
fuppofidon, either to itfelf, or, till we know much more of the 
mind than we now do, to anything elfe. Beings fo conftituted 
would have logarithmic brains ; and if, thus conftituted, they 
were placed among our material laws of exiftence, the manner 
in which the weight of the whole is to be inferred from thofe of 
the parts, would be a profound myftery for ages, only to be folved 
in an advanced ftage of mathematical fcience. A recent mode 
of conftru6ling mathematical tables, which generally carries with 
it the name of its eminent inventor, Gaufs, would conftitute 
on£ of their principal nece£Eties : they would have to ufe it as 
their only mode (except a£tual experiment) of finding out that 
what we reprefent by 156 and 200, together make (and this 
making would be a complicated procefs) 356. 

Inftead, then, of trying to eftabliih it as perfedUy natural and 
ncceffary to fey that our belief of ' one of the two A or B, when 
both cannot happen,' is, quantitatively fpeaking, the fum of our 
belief in A, and our belief in B, I have rather endeavoured to 
ihow that the analogous cafes with which we firft think of com- 
paring this propofition, other kinds of compofition, are not fo 
natural and neceilary as is fuppofed. There are two ways of 
levelling ; by bringing up the lower, or bringing down the higher. 
And I particularly wi(h in this chapter to prevent the reader 
from accepting the arithmetical do£trine of probability quite (o 
rapidly as is ufiially done. In furtherance of this obje6l, I pro- 
ceed to the following poffible objedion. 

It may be faid, you have, by thus formally identifying proba- 
bility with belief, and ftating a poftulate which, in exprefs terms, 
has not the moft axiomatic degree of evidence, rendered fome- 
what difficult that which in the ordinary view of fimple chances, 
is very eafy. This charge, I hope, is true : fuch was my inten- 
tion, at leafli. And my reafon is, that in the ordinary view of 
the fubjeft, one of two things occurs : either probability is fepa- 
rated by definition from ftate of belief, though it be known that 
the two words will afterwards be confounded without any per* 
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miflion ; or elfe the populate is tacitly afTumed, and the difficulty 
which I fuppofe myfelf charged with introducing, is flurred over. 
Take a common queftion ; — An urn has two white baUs and 
five black ones : there are feven equally likely drawings, two 
white ; therefore the chance or probability of drawing a white 
ball is called two-fevenths. But the chance of either particular 
white ball is one-feventh. Now firft, if any one (hould lay 
that this is mere definition, I can, of courfe, allow it : but it then 
remains to (how what connexion this defined probability has widi 
any ordinary acceptation of the word. But if, probability mean- 
ing belief, or ientiment of probability actually exifting in the 
mind, or index of the proper degree of belief, &c. &c. — the 
above ftatement be made as fundamentally evident, I (hould then 
a(k how it is known that the probability of ^ one or the other 
white ball being drawn' is property fet down as the fum of the 
probabilities of the feparate white balls. And I cannot conceive 
any anfwer except that it is by an aiTumption of the pofhilate. 
That fuch aiTumption will finally be knowin^y inade, on the 
flilleft convi£Hon, by every one who ftudies the theory, I have 
no doubt whatever : nor that it has been made, no matter in 
what words, nor with what clearnefs of avowal, by every one 
who has fludied that theory. And therefore I hold it defirable 
that the beginner fhould know what I have here told him. 

It is indifierent, as hx as the theory is concerned, what nu- 
merical fcale of belief we take. We might, if we pleaied, copy 
Fahrenheit's thermometer, (et down knowledge of impoiE- 
bility as 32^, perfeA certainty as 212^, and other (hites of mind 
accordingly. Thus, 122^ woidd reprefent perfed indecifion, 
belief inclining neither way, an even chance. But this would 
complicate our formulae : the ufiial and preferable plan is to af- 
fume o as the index of knowledge of impoffibility, i as that of 
certainty, and intermediate fractions for the intermediate ftates. 
This mode of eftimation makes formulae and procefles fo much 
more eafy than any other, that it muft be adopted ; but there is 
a ftrong obje£tion to it in one point of view : as follows. 

When we fpeak of belief in common life, we always mean 
that we confider the objedt of belief more likely than not : the 
ftate of mind in which we rather reject than admit, we call 
f/nbelief. When the mind is quite unbalanced either way, we 
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have no word to exprefs it, becaiife the ftate is not a popular* 
one. The quantitative theory calk by the name of belief every 
admiffion of poffibQity. When diere is only one blatk ball to a 
million of white ones, there is (bme belief that a black ball will 
be drawn ; a much larger belief in a idiite one. It would be 
advantageous in fome lelpeds that o ihould reprefent the ftate 
of indifference, + 1, that of knowledge of certainty, and « i, 
that of knowledge of impoffibility. But this would complicate 
formulae too much. I confider it therefore defirabk to 1^ the 
common meafures and formulae, but to aflbciate diem with die 
one juft propofed, in the following manner. 

When a perfon tells us that his belief in an aflertion is, bsj ^ 
meaning that he confiders it 3 for and 7 againft, or 7 to 3 againft, 
we ihould fay in common talk that he difbelieves, but not very 
ftrongly. In the language of this theory, we taj that he both 
believes and difbelieves, the latter more ffarongly than the former. 
Let us add that his authority is againft the condufion. If he £7 
that it is in his mind an even chance, or that he has no opnion 
one way or the other, let us fay that he gives no audiority either 
way. If we adapt this definidon to die fuppofidon that + i and 
— I reprefent the extremes of authority for and againft, we have 
the following rules. The meafure of authority is twice the mes^ 
fure of belief dimtnifhed by unity, for, when pofidve, againft, 
when negative : the meafure of belief is half of unity increafed 
(algebraically) by the meafure of authority. If a reprefent the 
meafure of belief, and A that of authority, then 

As:2tf— I , tf=i(l+A) 

It is alfo advifable to have a term to reprefent what are ufiially 
called the odds. Some might think it defirable to rid the fubjed 
as much as poffible of words derived from gambling : aftrono- 
mers have done the fame thing with the phrafes of aflrology, and 
chemifts with thofe of alchemy. When it is 7 for and 3 againft. 



* Many mindsy and almoft all uneducated ones, can hardly retain an 
intennediate ftate. Put it to the firft comer, what he thinks on the queftion 
whether there be volcanoes on the unfeen fide of the moon larger than 
thofe on our fide. The odds are, that though he has never thought of the 
qucftiony he hat a pretty ftiff opinion in three feconds. 



1 84 On Probability. 

it might be faid that the relative teJUmony for, is ^ and that 
againft, f . But the brevity of the firft phrafe will infure its con- 
tinuance, let who will try to change it. 

The ordinary rule is a confequence of the notions hereinbefore 
laid down, and of the particular mode of meafurement adopted. 
It is as follows ; — When all the things that can happen can be 
refolved into a number of equally probable (of credible) cafes, 
(bme favourable and fome uniavouraUe to the event under con- 
fideration, then the fradion which the favourable cafes are of all 
the cafes, meafures the probability (or credibility) of the arrival 
of the event : and the ftzQXon which the unfavourable cafes are 
of all the cafes, meafures the probability (or credibility) of the 
non-arrival. There are, for inftance, in an urn, 5 white, 4 black, 
and 3 red balls, 12 in all. It is afTumed that we know them to 
be equally likely to be drawn ; which here means no more than 
that we know nothing to the contrary. That one ball muft be 
drawn, is fuppofed certainly known. Accordingly, our belief in 
^ one or another* is reprefented by I : which is, by the pofhilate, 
the fum of the feveral credibilities of the balls ; which laft are all 
equal. Therefore each ball has tV ^ ^^d by die lame poftulate, 
the event ^ one or other of the white balls' or the drawing of a 
white ball, has A ; of a black ball A ; of a red ball, -f^. 

Inftances like the above, in which we invent all the cafes and 
have arbitrary power over their number, are the only ones on 
which we can employ a priori numerical reafoning. They are 
alfo the only ones on which we can try experiments. It is im- 
portant to know whether, as a matter of &£l, our belief, nume- 
rically formed, will be approximately juflified by the refults of 
trial. And this juflification is found to exift, in the following 
way. It is a remote, but certain, conclufion from the theory, 
requiring mathematical reafoning too complicated to introduce 
here, that events will, in the long run, happen in numbers pro- 
portional to the objei^ive probabilities under which the trials are 
made. For inftance ; — if a die be correftly formed, fo that no 
one face has more tendency than another to fall upwards, the 
probability of throwing an ace is \ 5 that of not throwing an ace 
is ^. The theory tells us its own worthlefTnefs, if in the long 
run, notice do not occur five times as often as ace. If 60,000 
trials were made, the theory would tell us to expe£l about, 10,000 
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aces and about 50,000 not-aces. Pra£lice confinns the theory : 
not, that I know of, in the a£hial cafe juft cited, but in fimilar 
ones. I will ftate an inftance. 

Throw a half-penny up, and if it give tail^ repeat the throw, 
and fo on, till head arrives : and let this fucceffion be called 2, fit. 
The probability that a fet (hall confift of one throw, is ihewn 
by the theory to be i ; that it (hall have two throws, \ ; three 
throws, I ; and h on. If a very large number of fets be tried, 
w€ are to exped that about half will be of one throw, about a 
quarter of two throws, about an eighth of three throws ; and fo 
on, as long as the number is large enough to give any profped 
of ibmething like an average. This experiment has been tried 
twice : once by the celebrated Bufibn, and once by a young 
pupil of mine, (or his own iatisfadion ; both in 2,048 fets. The 
refults were as (bllows ; the third column (bowing the number 
of each kind which the theory aflerts to be moft probable. 

B H 

Head at the firft throw 
No head till the 2nd throw 

3rd — 

4th - 

5th - 

6th — 

7th — 

8th — 

9th — 

loth — 

nth — 

I2th — 

13th — 

14th — 

15th — 

i6th — 

&c — 

2048 2048 2048 

In Bufibn's triab, there were altogether 1992 tails to 2048 
heads, and in Mr. H*s there were 2044 taik to 2048 heads. 
In(hncrf in which we can command all tht cafes are to the 
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mind, in this theory, what acceffible lengths are to the eye. We 
can meafure the latter by a rule, and fo train the organ to judge 
of lengths which cannot be approached, or cafes in which the 
rule is not at hand. 

I ihall now refer the reader to other works on the fubjed, for 
further details on the operative part, and proceed to juft as much 
as is neceflary for the particular purpoie of the next chapter, 
namely, the application of the hypothefis of meafure of bdief to 
queftions of argument and teftimony. Two theorems will be 
enough : the firft relating to independent events, the fecond to 
the probability of events which are neither whoUy independent, 
nor wholly confequent, either upon the other. The word event 
is ufed in the wideft poffible fenfe : it does not even neceflarily 
mean future event. Unleft our knowledge, either of the dr- 
cumftances, or of the event idelf, thereby undergo ibme altera- 
tion, it is nothing to us now whether it has happened, or is to 
happen. 

Let there be two events, P and Q, of which the probabilities 
are the fra£Hons a and b \ and let them be wholly independent of 
one another, the arrival or non-arrival of either being perfedly 
independent of that of the other. The probability that both 
(hall happen is the product: of a and b : and fimilarly for more 
events than two. Suppofe, to take an inftance, that ais^ and b 
is \, We muft then confider P as an event which has 3 wajrs 
of failing to 4 of happening : if we would have an urn from 
which the credibility of drawing a white ball ihould be that of 
the happening of P, we muft put in 4 white balls and 3 not 
white (iky black) balls. Similarly to reprefent Q, we muft have 
an urn of 3 white and 2 black balls. Now to alcertain the 
profpe£l of drawing white from both urns, we muft count all 
the cafes. A ball from the urn of 7 niiay be combined with one 
from the urn of 5, in 7 x 5 or 35 ways. But a white ball from 
the firft urn may be combined with a white ball from the fecond, 
in 4x 3 or 12 different ways. There are then 35 cafes in all, 
12 of which are favourable : hence the probability in favour of 
white from both (which is that of the two events both happen- 
ing) is 

H or i^ or ixi or ab. 
35 7x5 7 5 
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Similar reaibning.may be applied to more events than two. 
This theorem has a brge number of confequences, (bme of 
which we may notice. 

When a is the probability for, i— /? is the probability againft. 
This I ihall always denote by a^ : fimilarly V will ftand for i — ^; 
and fb on. 

Required the probabili^ that of a number of independent 
events, P,Q,R, &c one or more ihall happen* Let ajf^^ &c. be 
the feveral probabilities, then that of their all failing is the pro- 
dud tf*^V . . • . and that of their not all failing (or of one or 
more happening) is i-^a'bV .... Accordingly, if there be 
only two events, for *one or both' we have i— (i— tf)(i— i) 
which is a-^b—ab. If the number of events be », and all 
equally probable (fo that /? =^s±=r, &c.) for ^ one or more ' we 
have I— tf*" or i— (i— tf)*. 

It is a confequence of lliis laft that, however unlikely an event 
may be, it is fure (in the common fenfe of the word) to happen, 
if the trial can be repeated as often as we pleafe. However 
finall a may be, or however near td unity i— /?, n may be taken 
fb great that (i— tf)" fhallbeasfmallas wepleafe, or I— (i— /?)" 
as near to unity as we pleafe, or the probability that the unlikely 
event will happen once or more in n times, as great as we pleafe. 
Let tf=si:(i-f i), which means that the odds are i to. i againft 
the event on any one trial : the following rough dedu£Uons will 
(how what kind of refults the formula gives, true within an in- 
flance or two when i is confiderable. In .^ inftances it is an 
even chance that the event happens once or more ; in 2*3^, it is 
9 to I ; m 4'6i, 99 to I ; 6*9^, 999 to i j 9*2^^, 9999 to i : 
and in 23^, it is ten thouiand millions to i. Thus, fuppofe at 
each trial it is a hundred to one againfl fuccefs. Then of thofe 
who try 70 efforts, as many will fucceed once or more as will 
altogether fail, in the long run. Of thofe who try 6900 times, 
only one of a thouiand will always fail. A perfbn who will not 
examine an afTertion that comes to him with ten to one againfl 
it, mufl count it an even chance that he throws away one or 
more truths, if he follow his plan feven times. 

Let us now fuppofe that there are.reafbns why the feveral in- 
ftances which can arrive are not. equally credible, Suppofe the 
urn to contain a white, a black, and a red ball, and ourfelves to 
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have reafons to think the balls not equally probable or credible, 
but that 6, 5, and 2 arc the proportions of the degrees of bclitf 
we fliould accord to them feverally. If then bx reprefent Ac 
probability of a black ball, Sx and zx will reprefent thofe of die 
other two feverally. By the poftulate, i^^x reprefents that of one 
or the other. But this is certainty ; whence x muft be i^, and 
^ ^, and ^ are the probabilities of the white, black, and red 
balls. That is to (ay, when the feveral inftances are unequally 
probable, we muft count each inftance as though it occurred a 
number of times proportioned to its probability, and theii proceed 
as in the cafe of equally probable inftances. Thus, in the above, 
inftead of (aying (as we fhould do if the balls were equally pro- 
bable) that the probability of the white ball is 

I r •. • 6 6jff 

we fey It IS 7-- or i — ; ; 

i + i + i, ^ 6 + 5 + ^; bm'\-sm'\-2m 

would do, m being any number or fradion whatibever. 

Now fuppofe two urns, one of all white balls, and the odier 
of all black ones. If we afhially draw a ball, and find it white, 
we know that the urn chofen to draw from muft have been the 
firft : the fecond could not have given that drawing. But fup- 
pofe the firft urn to have 99 white balls to one black, and the 
fecond one white to looo black. If we now draw again, and 
draw a white one, not knowing from which we drew, we feel 
almoft certain, from the drawing, that we have chofen the firfl 
urn. We ftiU feel almoji certain that the fecond urn would have 
given a black ball. This inverfion of circumftances, this conclu- 
fion that the circumftances under which the event did happen, 
arc moft probably thofe which would have been moft likely to 
bring about the event, is of the utmoft evidence to our minds : 
but the queftion now before us is, are we to call it a fecond pofhi- 
late, or is it deducible from the other one ? It is fo deducible, 
and is not a fecond poftulate ; but it has not been ufual to give a 
very diftindl account of the dedudion.* If it could not be made, 

* So well eftablifhed is this fpecies of inverfion in the mind, that both 
Laplace and Poiflbn, the two moft eminent mathematical writers on the fub- 
je6l, of the prefent century, have in a certain cafe aiTumed that an equation 
which gives the moft probable value of x in terms oi y^ is therefore the one 
which gives the moft probable value of jr in terms of x. This is carrying 
the principle too far. 
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the following procefi would, no doubt, be fufficient : it has often 
been held fo. Let the urns have 6 white balls to i black, and 2 
white balls to 9 black. Then the probabilities of drawing a 
white ball from the two are 7 and -^ which are in the propor- 
tion of 33 to 7. If, becaufe when we choofe the firft urn, we 
have nearly five times as much chance of a white ball as the 
fecond one would give, we conclude that a known white ball 
from an unknown urn- is in that proportion more likely to have 
come from the firft urn ; we (hall have |^ and ^f^ for the proper 
degrees of belief in the two. urns. For if 33Jf be that for the 
firft urn, then ^x muft, by the aiTumption, be that for the 
fecond : and for one or the other, we have 40jr. But this is 
certainty ; whence x muft be ^. 

To reduce this refult to dependence upon the firft poftulate, 
proceed as follows. The probability that two events are con- 
neSfed^ our belief, that is, in the connexion^ muft be the (ame 
whether the two events, or either of them, have happened, or 
whether they be yet to happen: unlefs there be (bmething 
in the happening which alters our knowledge, and puts us in 
a diflTerent flate for forming a judgment. Suppofe I make up 
my mind, rightly or wrongly, as to how far I will believe that 
a white ball, if drawn, will have been drawn from the firft urn. 
An inftant after, I am told that the trial I anticipated has been 
made, and the contingency which I fuppofed has occurred ; a 
white ball has been drawn. I know no more than I took myfelf 
to know in my hypothefis ; and cannot therefore have any 
means of altering my opinion. Now, without altering the pro- 
portions in the urns, change the numbers of the balls, fb that 
there may be the (ame total number in each : let them be 

{66 white, 11 black} {14 white, 63 black} 

Now put each ball in an urn by itfelf, 154 urns in all. This 
gives TTT ^o 2^7 on^ b^^ if ^ choofe an urn at hazard. But it 
was fb before : as to the firft of the two urns for inftance, \ was 
the probability of choofing that urn, and ^ that of choofing one 
particular ball from it : and 7 x 7V is if^. If we then remove 
all the urns with black balls, fb that a white ball muft be drawn, 
the chance of its being one of the 66 is || or ^. If without 
removing the black balls, we think of the probability of a white 



190 On Probability. 

ball, if drawn, being of the 66, or of the 14, the credibilities of 
thofe fuppofitions are as 66 to 14, If, having chofen an urn, wc 
find it contains a white ball, the fame probabilities are ftill in 
that proportion. 

The rules derived from fimilar reafbning, whether for judging 
of the probabilities of precedents from an obferved confequent, 
or for judging of the probabilities of events which reftrid each 
other, are precifely the fame, as follows. If the probability of 
the obferved event, fuppofed ftill future, from the ieveral poffible 
precedents, feverally fuppofed actually to exifl, be ajf^c^ Sec : then, 
when the event is known to have happened, the probabilities 
that it happened from the feveral precedents are 

for the firfl, for the fecond, &c. 



<7-f A-f ^-h. •• a+b'\-c 

Again, if there be feveral events, which are not all that could 
have happened ; and if, by a new arrangement (or by additiemi 
knowledge of old ones) we find that thefe feveral events are n6w 
made all that can happen, without alteration of tfaeir relative cre- 
dibilities : their probabilities are found by the &me rule. If tf, hj 
r, &c. be the probabilities of the feveral events, when not reflrided 
to be the only ones : then, after the reflridlion, the probability 
of the firfl is tf-r(^-h*-h. • •)» ®f ^^^ fecond, i-5-(£i + i + .. .) 
and fo on. 

We may obtain a very diflin£l notion of this lafl theorem, as 
follows. Suppofe two events, which are among thofe that can 
happen, and let one, (ay, be twice as probable as the other. This 
means, that among all the independent, and equally likely, cafes, 
there are twice as many favourable to the firfl as to the fecond. 
Now, fuppofe by fome alteration of fuppofitions, the introdudion 
of new knowledge, for inflance, it is found, all the cafes remain- 
ing as before, that all are prevented from happening except thefe 
two events. This new flate of things does not alter the cafes in 
number : accordingly, the proportion of the probabilities of the 
two events is as before, two to one. But now one of them mufl 
happen : or the fum of thefe probabilities mufl be unity. It 
follows then that one of them is f , and the other •§-• .The fiime 
reafbning may be applied to more complicated cafes. 

It frequently happens, when different problems are fblved by 
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the £une formula, that they may be confidered as the (ame pro- 
blem in two different points of view : and alfo that one and the 
fame problem may be confidered as belonging to either clafs. 
For inflance ; — Let there be two witnefles, whofe credibilities 
(or the probabilities that in any given inftance they are corredi) 
are a and b. As long as. we do not know that they are talking 
about the &me thing, the probability that both will tell truth is 
ab. But the moment we know that they both aflert the (ame 
diing, the problem is changed : they mufl now be either both 
right or both wrong; before, one might have been right and 
the other wrong. To take the firfl view of the problem, we 
have now an obferved event, both flate that the circumflance 
did happen. There are two precedents ; the event did, or did 
not, happen. If it did, the probability of the obferved event 
(which is then that both are right) would be ab ; if it did not, it 
would then be {i^a){i^b). Accordingly, the probability that 
the obferved event did happen, will be, by the rule above, ab 
divided by tfi-h(i— ^)(i— A). 

If we take the fecond view, we have, before the reflri£Hon, 
four poffible cafes, the probabilities of which are ab^ ^(i— £}, 
A(i— tf) and (i— tf)(i— i). After the reftriftion, only the firfl 
and fourth are poffible : whence the conclufion is as jufl given. 
Full exemplifications of thefe methods will be found in the next 
chapter. 



CHAPTER X. 

< 

On probable Inference. 

THERE are two fburces of convi£lion, argument and tejii- 
mony^ reafbn why the thing fhould be, flatement that the 
thing is. When the argument is neceilarily good, we call it 
demonjlration : when the flatement can be ablblutely relied on, 
we call it authority. Both words are ufed in lower than their 
abfolute fenfes ; thus, very cogent arguments are often called 
demonflration, and very good evidence, authority. 

I (hall fuppofe all the arguments I fpeak of to be logically 
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valid ; that is, having conclufions which certainly follow from 
the premifes. If then the premifes be all true, the condufion is 
certainly true. If ^, ^, r, &c. be the probabilities of the indepen- 
dent premifes, or the independent proportions from which pre- 
mifes are deduced, then the produ6i abc. . • is the probability that 
the argument is every way good. 

Argument being offer of proof, its failure is only failure of 
proof: and the conclufion may yet be true. But teftimony is an 
afTertion of the truth of the conclufion ; and its failure can only 
be &ilure of truth. If a propofition of Euclid turn out to be 
badly demonflrated, the enunciation need not therefore be falfe. 
An argument may prove, difprove, or neither prove nor dis- 
prove : a teflimony cannot be true, fdfe, or neither true nor 
^fe. This diflindlion generally gains no more than a one-fided 
admiffion : perfbns begin to fee it when fbme over-zealous bro- 
ther writes weakly on their own fide of a queflion ; but they arc 
very apt to think, with refped to the other fide, that anfwering 
the arguments is difproving the conclufion. 

Teftimony is, for the above reafbn, more eafily underftood than 
argument. It is the moft efFe&ive mode of conveying know- 
ledge to the uneducated. But it muft not be fuppofed that, in 
any ftage of reafbn, argument can be the only vehicle of infor- 
mation, even on fubjeds called argumentative. This point is 
one of great importance. 

When argument is demonftradon, it eftablifhes its conclufion 
againft all teftimony. The idea of aii in&llible witnefs bearing 
evidence againft a demonftrated conclufion, is a contradidion. 
That n confecutive numbers have a fum which is divifible by n, 
whenever n is odd, is demonftrated. If a thoufand of the beft 
qualified witnefTes that ever lived, both for honefly and arith- 
metic, were to fwear that they had difcovered 10 1 very hi^ 
confecutive numbers, the fum of which is not divifible by loi, 
any mere beginner in mathematics would be more fure that a 
thoufand good witnefles had loft their wits or their charaAen, 
than any one elfe can be of anything not admitting of demon- 
ftradon. 

But when argument does not amount to demonftradon, not 
only is the truth or falfehood of the conclufion matter of credi- 
bility, but the ifTue of the argument is not that mere truth or 
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faUebood. It does not ftand thus : * According as this argument 
IS good or bad, fo is the conclufion true or fialfe,' but * According 
as (his argument is good or bad, fo is the conclufion true in this 
way^ or not true in this way^ (that is, either falfe, or true in fome 
other way).* If we were to fey * men are trees, and trees have 
rea(bn, therefore men have reafon,* we have a perfeftly logical 
argument, felfe in the matter of both premifes : but we cannot 
deny the conclufion. 

Suppofe now that an argument is prefented to us of which we 
are iatisfied that the like will prove their concludoils to be true 
in the particular modes aiTcrted, in nine cafes out of ten. What 
arc we to (ay of the truth or falfehood oi the conclufion ? We 
have A of belief to its being true in one particular way : how 
much (hall we add for other poffibic ways? Are we to reft in 
the conclufion as having 9 to i for it, or are we to allow more? 
We cannot fay, let us confine ourfelves to the grounds we have 
got, and believe or difbelieve, not in the conclufion, but in the 
conclufion as obtained in that one way. 

I take it for granted that the mind muft have a ftate with 
refpeft to every aflertion prefented to it, with reafon, or without 
reafbn. Every propofition, the terms of which convey any mean- 
ing, at once, when brought forward, puts the hearer into fome 
degree of belief, or, if we ufe the common phrafe, of belief or 
unbelief: including, of courfe, the intermediate ftate, which is as 
clearly marked upon our fcale as any other. Men who are 
accuftomed to fufpend their opinion, as it is called, that is, to 
throw themfelves into the intermediate ftate when they have 
no definite reafon to think either way, are interefted in this 
queftion as much as any others. If there be fome ftate, though 
not numerically appreciable, in which their belief muft be, there 
is fome ftate, which they would rather know numerically than 
not, in which it ought to be. In the preceding cafe, fuppofe it 
known that 9 to i, or -^5, is granted to the conclufion from the 
argument alone, and any one wifhes to fufpend his opinion as to 
the remaining ^. Is he to grant half of that tV>, and fay that 
xi5-\"%j5 or \% is what he would wifh to make the meafure of his 
belief, if he knew, how ? The confideration of this queftion will 
enter among others. 

The manner in which he deals with the refult of the argument 

o 



194 O^ Probability. 

muft depend upon tejiimony^ ufing the word in its wideft fenfc. 
Firft, every man has, as juft noticed, a teftimony in his own 
mind as to every propofition. He may fet out with the inter- 
mediate ftate : he may have no reafon to lean either way, and 
may know it ; that is to fay, he may have to apply an argument 
of Vff to an exifting probability of ^, Or he may have previous 
good reafon, or bad reaibn, which makes him lean to the affer- 
tion or denial ; and the meafure of this leaning muft then be 
combined with -ft. Or he may have other teftimony to combine 
with that of his own previous ftate. Any way, he cannot have 
a definite opinion on the bare truth or ^fehood of the condufion 
of the argument, without appeal to the previous ftate of his own 
mind at leaft, if not to that of others. 

It is generally faid that we are to throw away authority, and 
judge by argument alone ; that our reafon is to be convinced, 
and not biafTed by the opinion of others ; that no conclufions are 
worth anything, except thofe which a man forms for himfelf. All 
the forms in which this frequent caution is exprefled, I take to 
be diftortions of the very needful warning not to allow authority 
more weight than is properly due to it : a warning, by the way, 
which fs juft as much wanted with refped to argument as to 
authority. For every miftake which has been made by taking 
authorities on truji (that is, taking bad witnefTes to prove the 
goodnefs of afTerted good ones), one miftake at leaft has been 
made by taking arguments on preponderance: that is, treating 
them as proving their conclufion, as fbon as they Ihow it to be 
more likely than its contradiction. 

To form the habit of allowing authority no more weight than 
is due to it, and the fame of argument, is undoubtedly one great 
objedl of mental cultivation : but it ought not to be forgotten 
that it is another and juft as great an objedi to form the habit of 
allowing them no lefs. Suppofe an argument of value ^ is pre- 
fented, and that at the fame time we have the teftimony of a 
witnefs againft the conclufion, of whom we know that he leads 
us right 1000 times for each once that he mifleads us. Is there 
any fenfe in reducing this witnefs to one of no authority, or of an 
even chance, upon the principle of depending on argument only? 
Except the argument be demonftration, we muft be prepared to 
admit that a witnefs may be as good as an argument, or better. 
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I (hall now proceed to the feveral problems which this fubjeA 
requires, confidering firft teftimony alone, next argument alone, 
and then the two in combination. 

ProHim I. There are independent teftimonies to the truth of 
an aflertion, of the value fx^ v, f, &c. (one of them being the 
initial teftimony of the mind itfelf which is to form the judg- 
ment) : required the value of the united teftimony. 

Let (i be i— /ti, &c. as in page 187. Here is a problem of 
the (ame clafe as in page 190 ; the reftri£Uons are, that all the 
teftimonies are right, or aU wrong, the independent chances of 
which are fty^ . . • and fiVf*. . • Hence the probabilities are 

MVf . . . - AV- • • -a 
rrn — forj ttti — agamft. 

Obferve, firft, that any numbers proportional to as f*^ &c. will 
do as well : and if the products have a common denominator, 
(as generally they have) the numerators only need be ufed. Se- 
condly, the eafieft way of cxpreffing the refult is by faying that it 
is fcirf . . • to AiVy. • . for, or ftVy. . . to fi»f. . . againft. 

For inftance, let it be in my mind 99 to one againft an afler- 
tion, that is, I bear only the teftimony rvv in favour of it. Let 
four witncfles, for whofe accuracy it is 2 to i, 3 to i, 4 to i, 5 
to I, depofe in favour of it : I want to know how it ought to 
ftand in my mind. The teftimonies for and againft, are 

I 2 3 4 5. and 99 ' ' ' £. 
100' 3456 100 3 4 5 6 

Hence, neglecting the common denominator, it ought to be 
1x2x3x4x5 to 99X IX IX IX I, or 120 to 99, or 40 to 33, 
for the aflertion. 

Obferve that in faying the witnefs gives teftimony, (ay |, it is 
of no confequence whether it be a queftion of judgment, or of 
veracity, or of both together. I mean that, come how it may, I 
am (atisfied that when he fays anything, it is 2 to i he fays what 
is correct. 

An eafy rule for the more common modes of expreffion pre- 
fents itfelf thus. The combined relative teftimony is the produS 
of the feparate relative teftimonies. Thus, two witneflTes of 6 
truths to one error, and of 7 truths to one error, are equivalent 
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to one witnefs of 42 (or 6x7) truths to one error. Three wit- 
neffes of 8, 6, 5 truths to 7, 3, 11 errors are equivalent to one 
witnefs of 80 truths to 77 errors. 

A jury of twelve equally truftworthy perfons, after .conferring 
together, agree to an afTertion on which previoufly I had no 
leaning. Suppofing me fully fatisfied that fuch agreement gives 
100 to I for their refult, what am I to think of the deliberate 
opinion of any one among them, that is, of his opinion after he 
has had the advantage of difcuffion with others. 

Let /bi be the value of fuch teftimony from any one ; then by 
the queftion 

At** : (i— ^y* : : roo : i, or /* : i— ft :: ^100 : i 

iay as 1*468 to I. That is, I think inconfiftently if I rely on 
the united verdidt as upon lOO to i, unlefs I am prepared to 
think it 1468 to 1 000, or about 3 to 2, for each juror alone. 

Of m -f n equally truftworthy jurors, a majority m are for, and 
n againft, a conclufion. If /a be the value of the teftimony of 
each, then the odds are to be taken as being /a'"(i— /t*)* for, and 
/ia"(i— ft)*" againft. But 

tAr{ I —At)* : At*( I —At)"' : : M* ' " "- ( i — At)**"" 

which are exadUy as if the majority m-^n had been all, and 
unanimous. From the original formula it will appear that two 
equally good teftimonies on oppofite fides produce no effed on 
the refult. 

If then, the unanimity of the jury box in this country could 
be confidered as that of deliberate convidion, we might (ay that 
a larger jury, with the condition that the majority (hould exceed 
the minority by 12 at leaft, would be always as good, and often 
better. But there are various confiderations which prevent the 
above refult from being applicable. The neceffity of being unan- 
imous, as our law ftands, may lower the value of the verdid. On 
the other hand, a jury of 30, required to find by a majority of 12, 
would generally proceed to a vote before they had put the matter 
to each other with the real defire to gain opinion which the pre- 
fent practice produces : confequently, the value of their verdiA 
would perhaps be lower than that of the majority only, required 
to be unanimous. 
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The theory thus appears to confirm the notion on which we 
often a6l, that a given excefs of majority over minority, is of the 
fame value whatever the numbers in the two may be. And this 
might be the cafe, if the thing called deliberation in a large body, 
were as well adapted to the difcovery of truth as the fame thing 
in a fmaller one. The reader muft remember diat this teft does 
not compare the one witnefs on his own judgment with a num- 
ber after common deliberation ; but the firft, after common deli- 
beration with others, is compared with the whole. 

But in this, and all the problems of this chapter, the diftindlion 
muft be careftilly drawn between the credibility of a circumftance 
at one time and at another. For example, a witnefs enters with 
10 to I in his favour, and owing to combination with others, the 
reAilt comes out that it is 100 to i he is in error in the par- 
ticular matter on which he gives evidence. We cannot believe 
both that it is 10 to i he is right, and 100 to I that he is wrong. 
What we believe is the latter, for the cafe in queftion. 

As another inftance, fuppofe m independent witnefles of equal 
goodnefs (/a) unite in affirming that a certain ball was drawn from 
a lottery of n baUs : coUufion being fuppofed impoffible. My 
knowledge of the circumftances of the affirmation here alters the 
problem. If n be confiderable, it is almoft impoffible that the 
witneiTes, by independent falfehood or error, fliould all pitch on 
the fame wrong ball. To find the bias this ought to give me to 
the conclufion that they have told the truth, I muft obferve that 
there being « — i balls not drawn, whichever of thefe any one 
choofes, by error, the chance of any one of the reft choofing the 
fame is i-7-(«— i), the probability that all the m— i fliall choofc 
the fame is i-7-(«— i)"* -*, Hence, the odds are as /tt"* to { i — m)"* 
multiplied by the laft-named expreffion, or as («— i)"^V" to 
( I —At)*. If n be very great, the odds may be enormous for the 
aiTertion, even though /tt, the credibility of each witnefs, may be 
fmall. In cafes of ordinary evidence, the thing aflerted is ufually 
one out of almoft an infinite number of equally poffible afTertions, 
and the agreement of even two witnefles (for when m is two or 
upwards, n appears in the formula) is certain convidion, if, as 
aflumed, we know the two witnefles to be not in collufion. If 
;x=i-r-», which is as much as to (ay that the evidence of each 
witnefs makes a ball no more likely to have been the one drawn, 
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becaufe he fays it, that it was on our mere knowledge that a ball 
had been drawn, it turns out i to «— i for the truth of the affer- 
tion, juft as it was before the evidence. But let /4=(i +a)-r»> 
a being any fradlion, however fmall, that is, let each witnefe 
make the aiTertion more probable than at firft, however little: 
then the odds for its truth become 

(l+a)- to(l--£-^)-'(«-I-«) 

which odds may be made as great as we pleafe, by fufficiendy in- 
creafing m. That is to fey, however little each witnels may be 
good for, in real fupport of the aiTertion, or in making it more 
probable than it is of itielf^ a fufficient number of witnefTes, cer- 
tainly independent, will give it any degree of credibility what- 
ever. 

The ftudent of this fubje£l is always ftruck by the frequency 
of the problems in which the fcience confirms an ordinary notion 
of common life, or is confirmed by it, according to his flate of 
mind with refpedl to the whole do&rine. It is impoffible to &y 
that we have a theory made to explain common phenomena, and 
hence affording no rea(bn for furprife that it does explain them. 
The firfl principles are too few and two fimple, the train of 
dedudion ends in conclufions hx too remote. I believe hundreds 
of cafes might be cited in which the refults of this theory are 
found already eflablifhed by the common fenfe of mankind : in 
many of them, the mathematical fciences were not powerful 
enough to give the modes of calculation, when the principles of 
the theory were firfl digefled. 

There are problems, however, in which we cannot eafily 
come into pofTeffion of data on which many will agree. The 
fimple queflion of independent witnefles is not one of them : 
but the queflion of coUufion is. One of the difficulties is as 
follows. We cannot inflitute independent hypothefes upon the 
goodnefs of the witnefTes and the probability of their having con- 
ferred upon their evidence. They declare, expreffly or by im- 
plication, that they have not done fo : if they have, there is wife- 
hood in one part of their evidence ; or, which makes the difficulty 
flill greater, there may have been general, but (as they aflert or 
imply) not particular conference : they may have been biafTed bj 
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each other, without knowing how or to what extent. The firft 
ftep in one view of the problem is eafily made, as follows. 

Let fjL be the value of the evidence of each witnefs, m their 
number, n the number of aflertions they have power to choofe 
from, all as before. Let x be the probability that there has been 
particular conference between them. There are then four cafes 
to which the problem is reftrifted :— (i) they have conferred and 
agreed to fpeak truth ; (2) they have not conferred and all fpeak 
truth ; (3) they have conferred and agreed on a wifehood ; (4) 
they have not conferred and have all lighted upon the fame falfe- 
hood. The a priori probabilities of thefe four cafes are 

>M-, (i-x)^", x(i-^r, ^ („li)^i • 

and the odds that they fpeak the truth (fuppofing n fo great that 
we may rejeft the fourth cafe) are /*"• to x(i— ft)"'. Now 
comes the praSical difficulty of this queftion ; — How are x and 
fA to be conneded ? Every cafe which is worth examining fup- 
pofes that the greater the chance of there having been particular 
conference, the lefe is the witnefs worth from that very circum- 
ftance. For it is to be remembered that we are not generally 
able to give the witnefs a charafter wholly independent of his 
evidence in the cafe before us 5 in hiftorical queftions, for in- 
ftance, it frequently happens that we have nothing but the wit- 
nefTes to try* the cafe by, and nothing but the cafe to try the 
witneflfes by. A very common occurrence is this ; — that a cafe 
is one in which no one would throw any doubt upon the wit- 
neflfes, except for fufpicion of conference, and juft as much doubt 
as there is fufpicion of conference. This makes ft= i — x, and 
gives ( I — x) ix*^^ for the odds in favour of the aflertion. On this 
fuppofition, it follows that whenever the chances are againft all 
the witnefTes having conferred particularly, their number, if great 
enough, ought to give any degree of credibility to the aflfertion. 

• This gives rife to two great tendencies, which very nearly divide the 
world among them. Some fettle the cafe in their awn minds, and then try 
the witnefles : feme fettle the witneflfes and then try the cafe : not a few 
bring their fecond refult back again to juflify their firft afTumption. When 
there arc two unknown quantities with only one equation, it is eafy for thofe 
who will aflume either to find the other. But the difficulty is to find the 
mofl probable value of both. 
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Problem 2. Let there be any number of different affertions, of 
which one muft be true, and only one : or of which one may be 
true, and not more than one : or of which any given number 
may be true, but not more : required the probability of any one 
poffible cafe. 

The folution of all thefe varieties depends on one principle, 
explained in page 190 ; requiring the previous probabilities of all 
the confident cafes to be compared. As an inftance, fuppofe 
four aflerdons, A,B,C,D, and fuppofe Asv,^,cr, to be the probabi- 
lities from teflimony, for each of them. If either of them have 
feveral teflimonies^ their united force mufl be afcertained by the 
laft problem. Firfl, let it be that one of them mufl be true, 
and one only. The probabilities in favour of A,B,C,D, are in 
the proportion of Atv'^V, vm^V', ^/a'vV, and cr/ttVy. Either of 
thefe, divided by the fum of all, reprefents the probability of its 
cafe. Secondly, let it be that one of them only can be true, and 
all may be falfe. Put on the fifth quantity fiVp^(r\ for the cafe 
in which all are falfe. For example, there are four difKnd 
afTertions, not more than one of which can be true. The fepa- 
rate evidences for thefe four aflerdons give them the probabili- 
ties f , T-V, Y and |.. There is a certain afTertion which is true if 
either of the firfl three be true : required the probability of that 
afTertion. Here, negleding the common denominator, which 
is 7x11x8x5 in every cafe, the probabilides of the fevera' 
afTertions, and that of all being falfe, are as 2.8.7.1, 3.5.7. i, 
1. 5.8. 1, 4.5.8.7, and 5.8.7.1, or as 112, 105, 40, 1120, and 
280. The odds for one of the firft three cafes againft one of 
the other two are 112+ 105 -h 40 to 1120 + 280 or as 257 to 
1400 ; or it is 1400 to 257 againft the truth of the afFerdon. 

Suppofe the condition were that two of the aflerdons, but not 
more, may be true, and that one mu/i be true. Then the pof^ 
fible cafes, meaning by an accent that the afTerdon is not true, 
are AB'C'D', B A'C'D', CA'B'D', DA'B'C, ABC'D', ACffiy, 
ADB'C, BCA'D', BDA'C, CDA'B'. Confequently, the pro- 
babilities of thefe cafes are in the proportion of Aty'/jV, v/Ayer', 
^/x'vV, &c. And the odds in favour of, fay A, being true, are as 
the fum of all the terms which contain /tc, to the fum of thofp 
which contain /jl\ 

When we wifh to fignify that no evidence is offered either for 
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or s^inft one of the aflertions, we mud put it down as having 
the teftimony 4. To put down o in the place of ^ would be to 
make an in&llible witnefs declare that it is not true. Suppofe 
there are four ailertions, one of which muft be true and one 
only : evidence of goodnefs ^ is ofFered for the firft, and none 
either way for the others. Required the probability of the firft. 
The probabilities of the four aiTertions are in the proportion of 
4.1.1.1, 1.3.1. 1, 1.3.1. 1, and 1.3. 1. 1, and it is 4 to 9 for the 
firft, or 9 to 4 againft it. 

ProbUm 3. Arguments being fuppofed logically good, and the 
probabilities of their proving their conclufions (that is, of all 
their premifes being true) being called their validities, let there 
be a conclufion for which a number of arguments are prefented, 
of validities tf, ^, r, &c. Required the probability that the con- 
clufion is proved. 

This problem differs from thofe which precede in a material 
point. Teftimonies are all true together or all falfe together : 
but one of the arguments may be pcrfedly found, though all the 
reft be prepofterous. The queftion then is, what is the chance 
that one or more of the arguments proves its conclufion. That 
all (hall fail, the probability is JVc^ .... that all (hall not fail, the 
probability is i— ^'AV .... Accordingly, if we fuppofe n equal 
arguments, each of validity ^, the probability that the conclufion 
is proved is i— (i— ^)*. And, as in page 187, iftheodds againft 
each argument be >^ to i, then, the number of fuch arguments 
being as much as ^ i, the conclufion is rendered as likely as not. 

But are we really to believe, having arguments againft the 
validity of each of which it is 10 to i, that feven fuch arguments 
make the conclufion about as likely to be true as not. If fuch 
be the cafe, the theory, ufually fb accordant with common notions, 
is ftrangely at variance with them. This point will require fome 
further confideradon. 

In this problem I confider only argument, and not teftimony, 
which, neverthelefs, cannot be finally excluded (fee page 194). 
If the conclufion be one on which our minds are wholly un- 
biafTed to begin with, it may feem that we have no efcape from 
the preceding refult. And to it we muft oppofe, for confidera- 
tion at leaft, the common opinion of mankind that ftrong argu- 
ments are the prefumption of truth, weak arguments of falfehood. 
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If a controverfialift were to bring forward a hundred arguments, 
and if his opponent were ib far to anfwer them as to make it ten 
to one again ft each, there can be no doubt that the latter would 
be confidered as having fdAvly contradided the former. 

We muft not forget that argument, in a great many cafes, in- 
volves and produces the eiFe<^ of teftimony, and this in an eaiUy 
explicable and perfe£Uy juftifiable manner. If I were to pick up 
a bit of paper in the ftreets, on which an argument is written, 
for a concluflon on which I have no previous opinion, and by an 
unknown writer, and if I could (ay that that argument left on 
my mind the imprei&on of ten to one againft its validi^, I might 
be prepared to allow it to ftand as giving -rr of probability, and 
upon that fuppofition to combine it with my previous opinion, 4, 
as in the next problem. But ilippofe it is on a queftion of 
phyfics, and Newton is the propofer of it, and that it is his only 
argument, and therefore, I conclude, his beft. The cafe is now 
entirely altered : poffibly the concluiion is one on which the 
following argument would have great probability : ^ If this con- 
clufion were true, it could be proved ; if it could be proved, 
Newton could have proved it; therefore if it were true, 
Newton could have proved it: but Newton cannot prove it j 
therefore it is not true.' If the cafe be fuch that the two pre- 
mifes of this laft argument have each 9 to i for it, or -^ ; then, 
though the original argument give -rr for the concluflon, the mere 
circumftance of Newton bringing this argument as his befl is -^ 
againft it. If Newton at the fame time declare his belief in the 
concluflon, we have on one fide his argument and his authority, 
on the other fide the argument arifing from his being reduced 
to fuch an argument. 

That fuch confiderations have weight, we know :. and that 
they ought to have weight, we may eafUy fee. It is of courfe, 
dependent upon the particular concluflon what weight fhall be 
attached to the afTerdon, ' if this concluflon were true it could 
be proved.' The courts of law conftantly zGt upon this princi- 
ple. They confider (very juftly I think) that evidence, however 
good it may be, is much lowered by not being the beft evidence 
that could be brought forward. If a man be alive, and capable 
of being produced with fufficient eafe, they will not take any 
number of good witnefTes to the fa6l of his having been very 
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recently alive. In enumerating the arguments, then, for or 
againft a propofidon, thofe muft be included, if any, which arife 
out of the nature, mode of produ£tion, or producers, of any 
among them. And until this has been properly done, we are 
not in a condition to apply the methods of the prefent chapter. 

PrMtm 4. A conclufion and its contradiction being produced, 
one or the other of which muft be true, and arguments being 
produced on both fides, required the probability that the conclu- 
fion is proved, difproved (1. e, the contradi£lion proved), or left 
neither proved nor difproved. 

Colled all the arguments for the conclufion, as in the laft 
problem, and let a be the probability that one or more of them 
prove the conclufion. Similarly, let b be the probability that one 
or more of the oppofite arguments prove the contradiction. Both 
thefe cafes cannot be true, though both may be falie. The pro- 
babilities of the different cafes are thus derived. Either the 
conclufion is proved, and the contradi(Stion not proved, or the 
conclufion not proved and the contradiction proved, or both are 
left unproved. The probabilities for thefe cafes are as ^(i— ^), 
i(i — <j) and (i — <j)(i — ^), and the probability that the conclufion 
\s proved \% ^(i— ^) divided by the fum of the three, and (o on. 
The fraction (i— tf)(i— ^) divided by this fum may be called the 
inconclufivenefs of the combined arguments. The manner in 
which this inconclufivenefs is to be diftributed between the hypo- 
thefis of the truth and falfehood of the conclufion muJI depend 
upon teftimony, in the complete fenfe of the word. 

The predominance of one fide or the other, as far as argu- 
ments only are concerned, depends on which is the greateft, 
a{i^b) or ^(1— <j), or fimply on which is the greateft, a or b. 
If the arguments on both fides be very ftrong, or a and b both very 
near to unity, then, though a{i^b) and ^(i— <?) are both fmall, 
yet (i— ^7)(i— i) is very fmall compared with either. The ratio 
of <j(i— A) to b^i—a) on which the degree of predominance de- 
pends, may, confiftently with this fuppofition, be anything what- 
ever. But we cannot pretend that, when oppofite fides are thus 
both nearly demonftrated, the mind can take cognizance of the 
predominance which depends upon the ratio of the fmall and 
imperceptible defeCls from abfolute certainty. The neceflary 
confequence is, that the arguments are evenly balanced, and are 
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as if they were equal : there is no fenfiblc notion of predominance. 
This is the ftate to which moft well condudctd oppofitions of 
argument bring a good many of their followers. They are fairly 
outwitted by both fides, and unable to anfwer either, and the 
conclufion to which they come is determined by their own pre- 
vious imprei&ons, and by the authorities to which they attach 
moft weight ; and thefe are, of courfe, thofe which favour their 
own previoufly adopted fide of the queftion. 

When no argument is produced on one fide of the queftion, 
the cafe is very different from the cafe of the preceding problems, 
in which no teftimony is produced. Here the queftion is, ' Has 
the conclufion been proved or not proved ; * and when no argu- 
ment is produced, we are certain it has not been proved. Ac- 
cordingly, if no argument were urged for the contradi&ion, we 
fhould have i— A=i, or ^=0. 

If, in the preceding problem, the two fides of the queftion be 
not contradidlions, but fubcontradi&ions, of which neither need 
be true, but both cannot be, the problem is folved in the fame 
way, for the cafes are juft the fame. Biit we may introduce a 
diftinftion which the former cafe would not admit. When one 
muft be true, every argument againft one is of equal force for 
the other; which is not the cafe when neither need be true. 
Let there, then, be arguments for the firft conclufion and againft 
it, and let a and p be the probabilities that one or more of the 
arguments for, prove it, or againft, difprove it. Let h and q be 
the fimilar probabilities for the fecond conclufion. Then, there 
are thefe cafes : — i. The arguments (or fome of them) for the 
firft are valid, againft it invalid, and thok for the fecond arc 
invalid (it matters nothing whether thofe againji the fecond be 
valid or invalid). 2. The arguments for the firft are invalid, 
thofe for the fecond valid, and againft it invalid. 3. The argu- 
ments againft the firft are valid, and thofe for it invalid. 4. The 
arguments againft the fecond are valid, and thofe for it invalid. 
5. All the arguments are invalid. Accordingly, the probabilities 
that the firft is proved, that it is difproved, that the fecond is 
proved, that it is difproved, and that neither of the two is proved 
nor difproved, are in the proportion of ^(i— ^)(i— ^)j (i — d)f^ 
h{i-^q){i^a), {i-b)q, and (i-^)(i-*)(i-/))(i-^). 

Problem 5. Given both teftimony and argument to both fides 
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of a con tradition, one fide of which muft be true, required the 
probability of the truth of each fide. 

This is the moft important of our cafes, as reprefenting all 
ordinary controverfy, Colle£): all the teftimonies, and let their 
united force for the firft fide be /ca, .and, from the nature of this 
cafe, I —ft for the other fide. Let a and b be the probabilities 
that the firft fide and the fecond fide are proved by one or more 
of the arguments in their favour. Now, obferve that, for the 
truth of either fide, it is not eflential that the argument for it 
(hould be valid, but only that the argument againft it fhould be 
invalid. Accordingly, the probabilities of the two fides are in 
the proportion of ft(i— ^) and (i— /Lt)(i— ^), and the probabili- 
ties of the two fides are reprefented by 

M(i-^)H-(i-At)(i-ii) /i(i-A) + (i-/u)(i-^) 

Firft, let there be no teftimony either way : we muft then have 
ft=J=i — fjL\ confequently, thefe probabilities are as i— ^ to 
I — ^. Let no argument have been offered for the fecond fide, 
or let A=o. Then we have i to i— ^, for the odds, or 
i-i-(2— ^) for the probability of the firft fide being true. It has 
been ufual to fay that if an argument be prefented of which the 
probability is ^, the truth of the conclufion has alfo the probabi- 
lity a. Probably the above was the cafe intended as to teftimony, 
&c., and the probability fliould then have been 

or ^4-V i— 

2—^7 2 — <7 

which is always greater than a. Or, as we might expedl, the 
poflibility of the conclufion being true, though the argument 
(hould be invalid, always adds fomething to the probability of its 
being true. Moreover, i-^^z—a) is always greater than { : or 
any argument, however weak, adds fomething to the force of 
the previous probability. The fame thing is true in every cafe. 
Suppofe a new argument to be produced for the firft fide, of the 
force k. The effeft upon the formula is to change i—a into 
(i — tf)(i— i), and the odds in fevour of the conclufion are in- 
creafed in the proportion of i to i— i. But this is to be under- 
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ftood ftridly in the fenfe defcribed in page 202, namely, we are 
to fuppofe that the newly produced argument is Angle, that is, 
does not by the circumfiances of its production caufe itfelf to be 
accompanied by an argument for the fecond fide, or againft the 
firft. If this laft fhould happen, and the argument thus created 
for the fecond fide have the force /, the odds are altered in the 
proportion of i— /to i^k. 

From the above it appears that oppofite arguments of the 
force a and b are exa^y equivalent to a teftimony the odds for 
the truth of which are as i — i to i — ii. Thus, fuppofe we have 
for a condufion witnefTes whofe teilimonies are worth f > f, ^ 
A> arguments for of the feveral forces, |, 4t) \ \ and ailments 
againft of the forces J, x*tj t* Writing numerators only, we put 
down 

For, 2, 2, 4, 9; 7, 9, i : 
Againft, i, i, 3, i ; 4> i, 3- 



Hence it is, 2. 2. 4. 9. 7. 9. i to i. i. 3. i. 4. i. 3, 

252 to I for the conclufion. 



or 



An argument, we fliould infer beforehand, is better dian a 
teftimony of the fame force ; for the failure of the argument is 
nothing againft the conclufion, but the failure of the teftimony is 
its overthrow. So fays the formula alfo : the introduction of a 
teftimony of the value i, not before received, alters the exifting 
odds in the proportion of k to i— >( : but the introduction of an 
argument of the fame force alters them in the greater proportion 
of I to I— i. Thus, the introduction of the tefHmony of a 
perfon who is as often wrong as right (4) alters the odds in the 
proportion of i to i, or does not alter them at all : but the intro- 
duction of an argument which is as likely as not to prove the 
conclufion, alters them in the proportion of i to i — ^ or of 
2 to I. 

Are we not in the habit, unconfcioufly, of recognizing (bme 
fuch diftinCtion ? Do we not give much more weight to argu- 
ment than to teftimony ? I fufpeCt the anfwer fhould be in the 
affirmative : that an argument of 3 to I does convince us much 
more than a teftimony of 3 to i. I fufpeCt we fhow it, not in 
numerical appreciation, of courfe, but in liftening to and allow- 
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ing weight to arguments, when we fhould refufe teftimony of 
the (ame charader. 

It may be doubted, however, whether we have much fcope 
for experimeiA on the lower degrees either of teftimony or argu- 
ment Perh;^s it is not often we meet a witneis, whether as 
bearing teftimony of veracity to a feft, or of judgment to a con- 
clufion, whofe evidence is as low as 4 > suid the fame perhaps of 
an argument. 

I have fpoken, in the previous part of this chapter, of the 
rejedion of authority, that is, of teftimony, authority being only 
high teftimony. Let us now examine by the formula and fee 
what it amounts to. Let a be the probability that the argument 
proves its conclufion : and let us therefore perfift in faying that 
a is the probability for the truth of the conclufion. In the for- 
mula, b being=o, let fi be made tf-T-(i H-^)) it will be found that 
the probability for the conclufion, f*, divided by /ci + ( i — m)( i -*^}) 
comes out a^ as required. Confequently, in the cafe of a fingle 
argument, the total reje£tion, as it would be thought, of all tefti- 
mony, is really equivalent to accompanying every argument by a 
teftimony lefs than 7, depending upon its own force. It is to 
declare that, by the laws of thought, an argument of -^ is of its 
own nature accompanied by a witnefs of -^^9 one of |- by a wit- 
ne(s of f , and (o on ; this is clearly not what was meant. Nor, 
I fuppofe, can it be meant that we arc arbitrarily to ftart with the 
teftimony 4> and to reduce our own evidence, and that of all 
others, to the fame. If there be any fenfe in which the rejeftion 
of authority is defenfible, it muft be when we are required to 
proceed as if we were in perfect ignorance what the value of the 
authority is. We cannot fuppofe it to be as likely to have one value 
as another. Suppose, for inftance, that the arguments have un- 
known propofers : we cannot treat their authorities as if they were 
juft as likely to be exceffively high or low as to be very near 
to none at all. The more rational fuppofition is that the autho- 
rity fhould be more likely to be fmall than great, as likely to be 
againft as for, and very unlikely to be exceffively great either for 
or againft. I cannot here enter into the mode in which fuch an 
hypothefis can be exprefTed or ufed : but the refult of the fimpleft 
formula which fatisfies the above conditions, is as follows: — 
Let r=(i— ^)-f-(i— <?), b and a meaning as above; then the 
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probability that the conclufion is true, which has a for the 
validity of its argument, &c. is 

r(H_6rH Sr-f 6rlogr+ 2)-r(r— i)* 

where logr means the Naperian logarithm (99-43rds of the 
common logarithm will be near enough for the prefent purpofe). 
If, for inftance, r=2, which, on the fuppofrtion of no previous 
balance of teftimony, would give 2 to i for the conclufion, the 
formula juft written gives '636, or 636 to 364, fomething left 
than 2 to I. 

In the cafe firft difcufled in page 202, it may be thought that 
the weaknefs of a propofed argument, from one who ihould have 
brought a better, if there had been one, may be confidered as a 
teJUmony againft the conclufion rather than an argument. Sup- 
pofe his argument, for inftance, to have only the probability A. 
He tells us then, that after he has done his beft, it is 9 to i 
againft the propofition being proved. If we are very confident 
that it could be proved, if true, and that he Could do it, if any 
one, he comes before us as a teftimony of 9 to i againft the 
truth of the conclufion, or very nearly fo. If we take, then, all 
that his argument wants of demonftration, as fo much evidence 
from him againft the conclufion, this amounts to fuppofing that, 
a being the validity of his argument, a is alfb his teftimony for 
the conclufion (and i— ^ that againft it). If there be only argu- 
ment for, and none againft, and if our minds be previoufly unbi- 
afled, we reprefent this cafe by putting ^ for /x in the formula, 
and the odds for the conclufion are then as a to (i — of. On 
this fuppofition, which I incline to think well worthy of attention, 
we fliould not confider an unoppofed argument from an acute 
reafoner as giving the conclufion to be as likely as not, unlefs 
^=(1—^7)* or <7='382, a little more than |. Were it not for 
our peculiar introduftion of teftimony, then, the conclufion being 
as likely as not to begin with, an argument which has any pror 
bability of proving it, would have made it more likely than not, 
as before feen. 

But that the introduced teftimony ftiould be exa£lly.as above, 
is a mere fuppofition. If it were a mathematical propofition, 
for inftance, and Euler were to declare himfelf unable to give 
more than a probability of proof, I, for one, ftiould confider him 
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as giving a much higher rate of teftimony againft the truth of 
the aflerdon than is fiippofed in the preceding. But all this has 
reference to the queftion how to meafure teftimonies and va- 
lidities in particular cafes, which is quite a diftin£l thing from 
the inveftigation of the way to ufe them when meafured. 

In cafes in which die number of arguments is multiplied, it 
generally happens that they ftand or fall together, in parcels : 
namely, that the fame failure which makes one invalid, necefTarily 
makes others invalid. In this cafe, independent arguments mufl 
be feleded, and die probabilities for them alone eqiployed. 

We fee in this problem sin illuflradon of the commonly ob- 
ferved refult, that the £une argument produces very different 
final conclufions in two different minds ; and this when, fo far as 
can be judged, both are difpofed to give the fame probabilities to 
the feveral premiies of the argument. The initial odds, come 
how they may, or ^ to i —as fhould be altered by the arguments 
in the proportion of i— i to i— tf. Accordingly, b and a being 
the (ame to both parties, their belief in the conclufion may have 
any kind of difference, if a* be not the fame thing to both. 

ProbUm 6. Given an affertion. A, which has. the probability 
a ; what does that probability become, when it is made known 
that there is the probability m that B is a neceffary confequence 
of A, B having die probability b ? And what does the probabi- 
lity of B then become ? 

Firfl, let A and B not be inconfiflent. The cafes are now as 
follows, with reipedt to A. Either A is true, and it is not true 
that both the connexion exifls and B is falfe : or A is ^fe. This 
is much too concife a flatement for the beginner, except when it 
is fuppofed left to him to verify it by colle^ing all the cafes. The 
odds for the truth of A, either as above or by the colle£lion, 
are <j{i— w(i— ^)} to i— <j. As to B, either B is true, or B is 
falfe and it is not true that A and the connexion are both true. 
Accordingly, the odds for B are as i to (i— ^)(i— wi^). 

The reader muft remember that when B neceffarily follows 
from A, B mufl be true when A is true, but may be true when 
A is falfe ; while A muil be falfe when B is falfe. And now we 
fee that a propofition is not neceffarily unlikely, becaufe it is very 
likely to lead to an incredibility, or even to an abfolute impoffi- 
bility. Let i=o, or let B be impoffible : then the odds for A 

p 
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are as a{i'-m) to i— tf. Say that it is 9 to I that the connec- 
tion exifts ; then thefe odds are as ^7 to 10(1—^7). If ^7 be 
greater than -fi, ftill A remains more likely than not, even when 
it is 9 to I that it leads to the abfurdity B. 

Secondly, let A and B be inconfiftent, fo that both cannot be 
true. Either then A is true, B falfe, and the connexion does 
not exift ; or A is falfe. The odds for A are then as ^i— ^) 
(i— iw) to I— <y. With fefpe^ to B, either B is true and A is 
falie, or B is &lfe, and A and the connexion are not both true. 
The odds for B are then as A(i— ^) to {i^h\\^ma). 

Among the early ibphifms with which the Greeks tried the 
power of logic, as a formal mode of deteding fallacies, was the 
conftru£tion of what we may call/uiciJal proportions, aflertions 
the truth of whidi .wpuld be their own fiiliehood If a man 
fhould fay ' I lie,^ be fpeaks neither truth nor faliehood ; for if 
he fay true, he lies, and if he lie, he fpeaks truth. Such a ipeech 
cannot be interpreted. Again, the Cretan, Epimenides, (aid that 
all the Cretans were incredible liars ; is he to be believed or not ? 
If we believe him, we muft, he being a Cretan, difbelieve him. 
Some ftated it thus ; — ^ If we believe him, then the Cretans are 
liars, and we fhould not believe him ; then there is no evidence 
againfl the Cretans, or we may believe him, fo that the evidence 
againfl the Cretans revives. Sec. &c. &c. Refer fuch a propo- 
fition to the theory of probabilities, and the difficulty immediately 
difappears. Whatever the credit of Epimenides as a witnefe 
may be, that is, whatever, upon his word, the odds may be for his 
proportion, the fame odds are there againft him from the propo- 
fition itfelf. Thefe equal conflicting teflimonies balance one 
another (problem i) and leave the effed of other teflimonies to 
the fame point unaltered. The fbphifm of Epimenides, as fbited, 
is but an extreme cafe of the fecond of the problems before us. 
The prppofition B is inconfiflent with A, and the connexion is 
certain (m=i): the oddis for B muft then be as i(i— <y) to 
(i— i)(i — a)y or as b to I— i, exaAly what they ve independ- 
ently of the previous afTertion. 



CHAPTER XI. 



On InduSlion. 



■^HE theory of what !■ 



v called indaH'mn muft occupy a 
k which profeflcs to treat of the 
miner of arguments ; but there is not much to fay upon the gen- 
uitie mcaningof theword, inany fyflem of formal logic. And that 
little wuuld be lets, if it were not for the mistaken oppoficion 
which it has long been culloinary (o confidcr as exifling between 
tJic rndu^ive proce6 and the reft of our fubjcd. 

By induction {ivayuyyi) is meant the inference of a univcrfal 
propofition by the fcparale inference of all the particulars of 
which it is compofcd : whether thefe particulars dcfcend fo low 
M, IJiigle tnAanccs or not. Thus if X be a name which includes 
P,y,R, io that every thing which is X muft be one of the 
three : then if it be ibown fcparately that every P Is Y, and that 
CTcry Q is Y, xnd that every R is Y j it follows that every X 
is Y. And this laft i&l^d to be proved by indu^ion. Thus 
(Chapter VI). 
' X)P,e,R + P)Y + Q)Y + R)Y = X)Y 

b in indudJve proceft. in form, it may be reduced as in page 
tS3, to one ordinary fyllogifm. 
Complete indu^ion is dcmonftration, and (Iriiflly fyllogiftic in 
I chiraifler. In the preceding proccls we have y)p, y)q, y)r, 
hich give y)pqr : and X)P,Q,R ispqrjx ; whence y}i<, or X)Y. 
s > i)ueftion of names, that is, it depends upon the exigence 
, whether a complete induiftion Hull 
dervc that form, or lofc it in the appearance of a Barbara fylli> 
in, formed by help oi the conjuniftive polhilaie of Chapter VI. 
But when the number of fpccies or inllances contained under 
c X is above enumeration, and it is therefore pra^ically 
■poffihie to coilefi and examine all the cafes, the hnal indue- 
-, that is, the ftatcment of a univerfal from its particulars, 
I impoflibte, except as a frtbahlt ftaiemeni : unlefs it 
I happen that we can dcie<fl fomc law connecting the fpe- 
r inftances, by which the refult, when obtained as to a 
1 number, may be inferred as to the rcll. 
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This laft named kind of tnduSfion by connexion^ is common 
enough in mathematics, but can hardly occur in any other kind 
of knowledge. In an innumerable feries of propoHtions, repre- 
fented by ^x^V^V^^^ &c, it may and does happen that means 
will exift of (bowing that when any confecutive number, (lippoie 
three, of them are true, the next muft be true. When this 
happens, a formal indudion may be made, as (bon as the three 
firft are eftablifhed. For by the law of connexion, Pi,P2> and P,, 
cftablifh P^ 5 but P^P,, and P4, eftablifh P^ ; and then P^P^, 
and P5, eftablifh Pq ; and fo on ad infinitum. It is to be obferved 
that this is really indu£fion : there is no way, in this procefe, of 
compelling an opponent to admit the truth of P,go without 
forcing him, if he decline to admit it otherwife, through all the 
previous cafes. 

As an eaiy inftance, pbierve the proof that the fquare of any 
number is equal to the fum of as many confecutive odd numbers, 
beginning with unity, as there are units in that number : as feen 
in 

6x6=1 + 3 + 5 + 7 + 9+11 

Take any number, n ; and write n n% (representing a unit by 
a dot) in rank and file. To enlarge this figure into («+ 1) (it + i)s, 
we muft place n more dots at each of two adjacent fides, and 
one more at the corner. So that the fquare of n is turned into 
the fquare of »+ i by adding 2« + 1, which is the (»+ i)th odd 
number. Thus loox 100 is turned into ibix lox by addbg 
the loift odd number, or 201. If then the theorem alleged be 
true of /f X n, it is therefore true of (« + 1 ) x (« + 1). But it is 
true of the firft number, i x i being i ; therefore it is true of the 
fecond, or 2x2=1+3; therefore it is true of the third, or 
3x3=1 + 3 + 5; and fo on. . 

But when we can neither examine every cafe, nor fhime a 
method of conneding one cafe with another, no abfblutdy de- 
monftrative induction can exift. That which is ufually called by 
the name is the declaration of a univerfal truth from the enumer- 
ation of fbme particulars, being the aiTumption that the unex- 
amined particulars will agree with thofe which have been ex- 
amined, in every point in which thofe which have been examined 
agree with one another. The refult thus obtained is one of 
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probability ; and though a moral certainty, or an unimpeachably 
high degree of probability, can eafily be obtained, and adually is 
obtained, and though moft of our concluiions with refpec^ to the 
external world are really thus obtained, yet it is an error to put 
the refult of fuch an indudHon in die fame clafs with that of a de- 
monftration. There is no objection whatever to any one faying 
that die former refults are to bis mind more certain than tho(e of 
the latter : the h&, may be that they are fo. The difference 
between neceflary and contingent proportions lies in the quali- 
ties from which they receive thofe adjedives, more than in 
difference of credibility. I know that a ftone will fall to the 
ground, when let go : and I know that a fquare number mujl be 
equal to the fiim of the odd numbers, as above : and though, 
when I flop to think, I do become fenfible of more affurance for 
the fecond than for die firfl, yet it is only on reflection that I 
can diflinguifh the certainty from that which is fo near to it. 

The rule of probability of a pure induSfion is eafily given. 
Suppofing the fimple queflion to be whether X is or is not Y, 
there being no previous circumflances whatfoever to make us 
think that any one X is more likely than not to be Y, or lefs 
likely than not. Thefe are the circumflances of what I call a 
pure indudion. To begin with, it is i to i that the firfl X ex- 
amined fhall be a Y : if this be done^ and Xi be a Y, then it is 
2 to I that X, fhall be a Y ; Should it fo happen, then it is 3 to 

I that X, fhall be a Y. Generally, when the firfl m Xs have 
all been examined, and all turn out to be Ys, it is /n + 1 to i 
that the [m + i)th X fhall be a Y. 

The fimplicity of this rule mufl not lead the fludent to fuppofe 
he can find a fimple reafon for it. Let 10 Xs have been, exam- 
ined and found to be Ys : what do we affert when we fay it is 

I I to I that the I ith X fhall be a Y ? We affert that if an i«- 
finiti number of urns were coUeded, each having white balls and 
black balls in infinite number but in a definite ratio, and fo that 
every poffible ratio of white balls to black ones occurs once ; and 
if every poffible way of drawing eleven balls, the firfl ten of 
which are white, were feleded and put afide : then, of thofe put 
afide, there are eleven in which the eleventh ball is white, for 
one in which the eleventh ball is black. The reader will find 
fdme difficulty in forming a diftind conception of this, and of 
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courfe will find it impoffible to have any axiomadc perception of 
the truth or falfehood of the refiilt. 

It may be worth while to (how that a fuppofition making (bme 
degree of approach to the preceding circumftances will g^ve (bme 
approach to the refult. Firft, in lieu of an infinite number of 
balls in each box, which is fuppofed only that withdrawal of a 
definite number may not alter ^e ratio, let each ball drawn be 
put back again, which will anfwer the fame purpofe. Let there 
be only ten urns with ten balls in each, of which let the firfl 
have one white, the fecond two white, &c. and the laft all white. 
The number of ways of drawing eleven white balls fucceffively 
out of any one urn is the eleventh power of the number of white 
balls in dhe urn : that of drawing ten white balls followed by one 
black one is the tenth power of the number of white balls mul- 
tiplied by the number of black ones. If we were to put together 
all the firfl, and then all the fecond, we fhould find about 21 
times as many ways of arriving at the firft refiilt (ten white, fol- 
lowed by a white) as the fecond (ten white followed by a black). 
But if we now increafed the number of urns, and took a hundred, 
having one, two, &c. white balls, we fhould find inftead of 21, 
a number much nearer to 1 1 ; and fb on. 

Accordingly, when without any previoufly formed bias, we 
find that m Xs, fucceffively examined, are each of them a Y, we 
ought then to believe it to be )7i + 1 to i that the next, or 
(/TiH- i)th X, will be a Y. And further, a being a fira^on le& 
Chan unity, we have a right to fay there is the probability i — «"+* 
that the Xs make up the fradlion a or more, of the Ys. Or 
thus ;— if the fra£tion a be, fay ^, and if m be 10 : then if the 
10 firft Xs be all Ys, the probability that ^ or more of the Xs 
are Ys is juft that of drawing one or more black balls in 11 
drawings, from an urn in which ^ of die balls are always white. 
If, for example, the firft 100 Xs were all Ys, it would be 
found to be 1000 to i that 93^"^ per cent, at leaft, of all the Xs 
are Ys. 

If as before, the firft m Xs obferved have all been Ys, and we 
afk what probability thence, and thence only, arifes that the next 
n Xs examined fhall all be Ys, the anfwer is that the odds in fa- 
vour of it are m + I to n, and againft it n to m + i. No induc- 
tion then, however extenfive, can by itfelf, afford much probability 
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to a univerial cbnclufion, if the number of inftances to be exam- 
ined be very great compared with thofe which have been exam- 
ined. If 100 inftances have been examined, and 1000 remain, it 
is 1000 to lOi againft all the thouiasd being as the hundred. 

This refult is at variance with all our notions ; and yet it is 
demonftrably as radonal as any other refult of the theory. The 
truth is, that our notions are not wholly formed on what I have 
called the pure indsUfion^ In this it is fuppoied that we know no 
reaibn to judge, except the mere mode of occurrence of the in- 
duced inftances. Accordingly, the probabilities fliown by the 
above rules are merely minima^ which may be augmented by 
other (burces of knowledge. For inftance, the ftrong belief, 
founded upon the moft extenfive previous indu6lion, that pheno- 
mena are regulated by uniform laws, makes the firft inftance of a 
new cajij by itfelf, fumifh as ftrong a prefumption as many in- 
ftances would do, independently of fuch belief and reafon for it. 

With this however I have nothing &rther to do, except to 
obierve that, in the language of many, induction is ufed in a fenfe 
very different from its original and logical one. It is made to 
mean, not the colle&ion of a univerfal from particulars, but the 
mode of arrival at a common caufe for varied, but fimilar, phe- 
nomena. A great part of what is thus called induction confifts 
in difcovery ol differences^ not refemblances. Under this confufed 
uie of language, the ufual theory is introduced, namely, that 
Ariftotle was oppofed to all indudlion, that Bacon was oppofed 
to every diing eUe, that the whole world up to the time of Bacon 
followed Ariftotle, that the former was the firft who fhowed the 
way to oppoie the latter, that each had a logic of his own, &c. 
&c. The whole of this accpunt abounds with miftatements. 
The admitted and fufficiently ftriking difference between the 
philofbphy of modern and ancient times, in all natural and mate- 
rial branches of inquiry, is not fo eafily explained as by chooftng 
two men, one to bear all the blame, the other all the credit : nor 
are Copernicus, Gilbert, Tycho Brahe, Galileo, and the other 
predecefFors of the Novum Organum^ deftined to be always de- 
prived of their proper rank. 

What is now called induction, meaning the difcovery of laws 
firom inftances, and higher laws from lower ones, is beyond the 
province of formal logic. Its inftruments are induiStion properly 
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fo called, reparation of apparently related, but really diftind par- 
ticulars (the negleft of which was far more hurtful to the old 
philofophy than a negle£l of induflion proper would have been, 
even had it exifted) mathematical deduction, ordinary logic, &c. 
&c. &c. It is the ufe of the whole box of tools : and it would 
be as abfurd to attempt it here, as to append a chapter on car- 
pentry to a defcription of the mode of cutting the teeth of a law. 
The procefles of Ariftotle and of Bacon are equally thofe which 
we are in the habit of performing every day of our lives. But 
fome performsthem well, and fome ill. It is extraordinary that 
there fhould be fuch divifion of opinion on the queftion whether 
a careful analyfis of them, and ftudy of the parts into which they 
decompofe, is of any ufe towards performing them well. On 
this point, and on the chara£ter of Bacon's office in philofophy, 
a living writer, to whom I fhould think it likely that many yet 
unborn would owe their firfl notions of Bacon's writings, cx- 
preiTes himfelf in a manner which I quote, and comment on at 
length, as the beft expofition I can find,, of a cla(s of opinions 
which is very prevalent, and, I fully believe, to the prejudice of 
fober thought and accurate knowledge. 



The vulgar notion about Bacon we take to be this, that he invented a 
new method of arriving at truth, which method is called Induction, and that 
he detefled fome fidiacy in the fyllogiftic reafbning which had been in vog^e 
before his time. This notion is about as well founded as that of the people 
who, in the middle ages, imagined that Virgil was a great conjuror. Msmy 
who are far too well informed to talk fuch extravagant nonienie, entertain 
what we think incorre^ notions as to what Bacon really efFe6):ed in this 
matter. 

The induflive method has been praftifed ever fince the beginning of the 
world, by every human being. It b confhmtly prafllfed by the moft igno- 
rant clown, by the moft thoughtlefs fchoolboy, by the very child at the 
breaft. That method leads the clown to the concluiion that if he fows 
barley, he (hall not reap wheats By that method a fchoolboy learns that a 
cloudy day is the beft for catching trout. The very infant, we imagine, is 
led by indufHon to expert milk from his mother or nurfe, and none from 
his father. 

Not only is it not true that Bacon invented the indu6live method ; but 
it is not true that he was the firft perfon who corre6lly analyfed that method 
and explained its ufes. Ariftotle had long before pointed out the abiurdity 
of fupponng that fyllogiftic reafoning could ever condu^l men to the difco- 
very of any new principle, had (hown that iiich difcoveries muft be made by 
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mdu^lion, and by induftion atone, and bad ghren tbe biftoiy of the indo6Hve 
procefky concifely indeed, but with great perfpicuity and prccifion. 

Again, we are not inclined to afcribe much praftical ralue to that analy- 
ta of the inductive method which Bacon has given in the fecond book of 
the Novum Orgamtm. It is indeed an elaborate and correal analyfis. But 
it b an analyfis of that which we are all doing from morning to night, and 
which we continue to do even in our dreams. A plain man finds his fto- 
mach out of order. He never heard Lord Bacon^s name. But he proceeds 
in the ftri^eft conformity with the rules laid down in the fecond book of 
the Novum Organum^ and fiitisfies himfelf that minced pies have done the 
mifchief. ** I eat minced pies on Monday and Wednefday, and I was kept 
awake by indigeftion all night.'* This is the compareutia ad iuteUeSum in- 
flantiarum convementium. ^* I did not eat any on Tuefday and Friday, and 
I was quite well.** This is the compareutia iuftantiarum hi proximo qu^ 
uafura data privautur, ^*1 ate very fparingly of them on Sunday, and was 
very (lightly indifpofed in the evening. But on Chriftmas-day I almoft 
dined on them, and was fo ill that I was in great danger.** This is the 
compareutia iuftautiarum fecundum magis et miuus, '*It cannot have been 
the brandy which I took with them ; for I have drunk brandy daily for 
years without being the worfe for it.** This is the rejeSio uaturarum. Our 
invalid then proceeds to what is termed by Bacon the VtudenuaAo^ and pro- 
nounces that minced pies do not agree with him. 

We repeat that we difpute neither the ingenuity nor the accuracy of the 
theory contained in the fecond book of the Novum Organum \ but we think 
that Bacon greatly overrated its utility. We conceive that the inductive 
proceis, like many other procefles, is not likely to be better performed 
merely becaufe men know how they perform it. William Tell would not 
have been one whit more likely to cleave the apple if he had known that 
his arrow would defcribe a parabola under the influence of the attraction of 
the earth. Captain Barclay would not have been more likely to walk a 
thoufand miles in a thoufand hours, if he had known the place and name of 
every mufcle in his legs. Monfieur Jourdain probably did not pronounce 
D and F more corre£Uy after he had been apprifed that D is pronounced 
by touching the teeth with the end of the tongue, and F by putting the 
upper teeth on the lower lip; We cannot perceive that the Ihidy of gram- 
mar makes the finalleft difference in the fpeech of people who have always 
lived in good fociety. Not one Londoner in ten thoufand can lay down 
the proper rules for the ufe oinuiU zridJhaU, Yet not one Londoner in a 
million ever mifplaces his vnU zxiAJhaU, Dr. Robertfbn could, undoubtedly, 
have written a luminous differtation on the ufe of thefe words. Yet, even in 
his lateft work, he fometimes mifplaced them ludicroufly. No man ufes 
figures of fpeech with more propriety becaufe he knows that one figure of 
fpeech is called a metonymy, and another a fynecdoche. A drayman in a 
paffion calls out ' You are a pretty fellow,* without fiifpe6ling that he is 
uttering irony, and that irony is one of the four primary tropes. The old 
f^rftems of rhetoric were never regarded by the moft experienced and dif- 
ceming judges as of any ufe for the purpofe of forming an orator. ** Ego 
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banc vim tntelllgo'' faid Cicero *'efle in pnecq>tis omnibus, non uteafecuti 
oratores eloquentiae laudem fmt adepti, fed quae Aia fponte bomincs cloqucn- 
tes facerent, ea quofdam obfcrvafTey atque id egtfle \ fie efle non cloquentiam 
ex artificioy fed artificium ex eloquentia natum." We muft own tbat wc 
entertain the fame opinion concerning tbe ftudy of Logic, which Cicero 
entertained concerning tbe ftudy of Rhetoric. A man of fenfe fyllogizes in 
ceUtnmt and cifare all day long without fufpefting it : and though be may 
not know what an igmraiio eUmcM is, has no difficulty in expofing it when- 
ever he falls in with it.— (« LorJ haam; in Critical amd Hi/hrical Eiofs 
contributed to the Ei&mburgh Rrview. By Thomas Babington Macaulay.) 

This brilliant paflage has, I have no doubt, appeared to many 
completely decifive of the queftion which it affirms : and, as (o 
often happens in like cafes, there is a certain exaggeration againft 
which it is of truth. It is good againft thofe who confotmd 
analyfis and recombination of exifting materials with introdudion 
of them : and who might profefe to fee in agriculture fbmething 
which would have benefited mankind, though plants and animals 
had not been natural produ£ls of the foil. But I now proceed 
to examine it, againft thofe who affirm that Ariftotle and Bacon 
are of no iife, and who very fi^uendy fall into the common 
logical fidlacy of fuppofing that their cafe is proved, as fbon as it 
is made out that they are not of all the ufe : which Mr. Macau- 
lay himfelf has done, except as againft the exaggerators aforefaid. 

We reafon indudively from morning till night, and even in 
our dreams. True : and how badly we often do it, particularly 
in fleep. A plain man is then produced, to reafon on Bacon's 
principles : and Mr. Macaulay has imitated a plain man better 
than he intended, by making him do it wrongly. Look over 
the indu£lion, and it will appear that the cafe is not made out ; 
an exclufion is wanting : it may have been the mixture of jminced 
pies and brandy which did the mifcbief. The plain man fhould 
have tried minced pies without brandy ; but he had drunk the 
latter daily for years, and it never ftruck him. This is precifdy 
one of the points in which we are moft apt to deceive ourfelves, 
and for which we moft need to have recouffe to the complete- 
nefs of a fyftem of rules ; fbmething is left taken for granted. 
The things of courfe, our daily habits, are negle£led in the 
confideration of anything of a lefs ufual charadter : the plain man 
left oflFthe minced pies upon trial } but not the brandy : Chrifl- 
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mas miichief muft be referred, he thinks, entirely to Chrtftmas 
fiure, if at all. 

But even if this omiffion had been fupplied, and the refult found 
to confirm the condufion, yet the plain man has flopped where 
the plain man frequently does ftop, at what Bacon calls the 
Vindimiatio prima j the rudiments of interpretation. Complete- 
nefi is feldom anything but ftudy and fyftem. Philofophy ought 
to bring him to the refult that daily brandy has made that fpirit 
ceaie to give the ftimulus which, were its ufe only occafional, 
would enable his ftomach to bear an unufually rich diet for a 
(hort time. Our plain friend is precifely in the pofition of a 
bankrupt who curfes the times, on reafoning ftri£Uy Baconian as 
far as it goes, and forgets that a cafual dghtneis in the money 
market would never have upfet him, if it had not been for the 
previous years of extravagant living and rafh fpeculadon. 

But there are many procefTes which are not better performed 
becaufe men know ^^ how they perform them.*' Mr* Macaulay 
here means ^^ becaufe men know the laws of that part of the 
procefs which nature does for them.'' That men fhould not 
know better how to perform for knowing how they perform 
is almoft a contradi£Uon in terms. William Tell knew how to 
(hopt all. the better for knowing which end of the arrow he was 
accuftomed to fit to the firing : had he wanted this knowledge, 
his chance of cleaving the apple would have been much dimi- 
nifhed. But he would not have been improved by knowing 
that his arrow defcribed a parabola. True, becaufe it did not do 
fb. The centre of gravity of the arrow would deicribe a para- 
bola, if it were not for the refiflance of the air ; or fomething fb 
ncailit-as-to be undiflinguiihable. But, taking the defcription 
as roughly correA, William Tell did know, indudtively, that the 
arrow defcribes a curve, concave to the earth : and had made 
thoufands of experiments in connexion of the two ends of that 
curve, which were all that he was concerned with. It is no ar- 
gument againft the ihidy, as a ihidy, of induSlion^ that the amount 
of ufefiil refult which it had recorded in the mind of William 
Tell in the fhape of habit, would not have been augmented by 
dedu£five knowledge of an intermediate y?tf/i/j with which he had 
nothing to do. But let knowledge advance, under both modes 
of progrefs, and Tell becomes an artillery officer, the rude arrow 



6u 



220 On InduSlion* 

a truly fhaped and balanced ball, means of meafurement are ap- 
plied, the true curve is more corre(£Uy reprefented than by the 
parabola, and thirty pounds of iron ^e thrown to four times the 
diftance which an arrow ever reached, and with a certainty al- 
moft equal to that of the legend. 

But if Captain Barclay had known the places and nanies of 
the mufcles, he would not have been more likely to walk a thou- 
fand miles in a thoufand hours. The inftance is far fetched : 
becaufe the feat conflfted in the exhibition of power of endurance 
acquired by prai^ice. If my denial feem as far fetched, it is the 
fault of the propofer. C^tain Barclay muft, by Jiabit, by in- 
du£lion, have acquired facility in varjring his pace and gefture 
fo as to eafe the mufcles. Had he been well acquainted with the 
difpojition and ufes of thefe organs to begin with (towards which 
knowledge of their places and nanus would have contributed) he 
would have learnt this art more eafily. Though not altogether 
ad eUnchum^ yet I may fay that in diis <^e the efied of fuch 
knowledge would have been that he would have been kfs likely 
to have performed the feat. Had he dire^fled his attention to 
fome fcience of obfervadon, he would not have needed to have 
fought fame, or exhauftion of remarkable energy, in fiich a tri- 
fling purfuit. And further, in a very common cafe, mechanics 
has taught what few ever learn by induction, though they have 
conflant opportunities of doing it : namely, that in walking, the 
ordinary praAice of (winging the arms is injurious and tiring* 
that a very trifling amount of it tells (erioufly in a long journey. 
Here is one ufeful refult, which natural indudion does not com- 
monly teach, and there may be many more of th^ fame kind : 
the queflion between it and regular fludy requires the confidera- 
tion, not only of what is done, and whether it might be done 
better, but of what is not done. 

Next, M. Jourdain did not pronounce D and F more cor- 
re Aly after his attention had been called to the details of the z& 
of pronunciation. None but Moliere ever knew whether he did 
or not : but all who have watched the progrefs of inftru^on 
know that the bad habits or natural imperfe6tions of children are 
removed or alleviated by making them pradlice mechanical pro- 
nunciation, with perceptive adoption of rules. In every one of 
a few detached inftances in which I have feen children at their 
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reading leflbns in Prance, I have noticed that a return upon the 
habits of pronunciation is always a part of the exercife: and that 
the letters are pronounced with that diftin£t effort which makes 
the pupil fenfible of the adlion required, I have always attri- 
buted to this pra£tice the more uniform ftandard of pronunciation 
which prevails among the educated French, as compared with 
ourfelves. 

But the ftudy of grammar makes no difference in the fpeech 
of people who have alwajrs lived in good (bciety. If Mr. Macau- 
lay mean merely as to the ufe of fiatt and wiUy and the like, it 
may certainly be (aid that the perpetual ufe of fpeech (which is 
not reaibning) does enable every one to form the habits of thofe 
about him. But that grammar, as a whole, produces no effe£l 
upon the (peech of good fociety, is one fide of a balanced matter 
of opinion. Many contend that it has produced, in our gene- 
ration and the one above it, a very unfortunate effe£t : they aver 
that the purity and charader of our Engliih has been deteriorated 
by Lindley Murray and his fchool, and that we much want better 
grammar teaching. On the fubjeA of fiall and willy it is re- 
markable that Mr. Macaulay, whom a vigorous faculty of illuf- 
tradon, combined with immenfe reading, enables to ftrew his 
path with inftances, has to invent his cafe, and to refer to a 
treatife which Robertfbn could have written. But it is not 
enough : if we grant that fuch a treatife would have been lumi^ 
nousy we may be fafe; but would it have been corfeU? And 
further, knowledge mufl* abdicate at once, if we pronounce uie- 
leis all that has been clearly explained by thofe who have not 
rightly pra£tifed. Bacon himfelf might have taken exfon ipfa 
fecandi for his motto. 

Next, it is faid that no man ufes figures of (peech more cor- 
rectly becaufe he knows that one is metonymy and another j^'^^^- 
doche* True ; and in like manner no man confults his books 
more eafily becaufe he has a bookcafe. But, having the book- 
ca(e, he arranges his books in it, and then he knows where to 
find them. Mr. Macaulay dwells throughout upon nomencla- 
ture. I might infift upon its fuperftru£lure : but even mere 
naming is ufeful, when the meaning of the name is clearly under- 
ftood. A mind well (locked with underftood names cannot 
keep itfelf from being conftantly in the a£t of cla(Siication, 
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which contains indudHon. The mere involuntary reference of 
inftance number two to inftance number one, which is made 
when we remember that the fecond muft have the fame name as 
the firft, is companion and indudion, leads to refledion, culti- 
vates tafte, and gives power. The drayman, who calls out in a 
paffion, ^^ You are a pretty fellow P' without knowing that he 
is uttering irony, is an incomplete pi&ure : there is omitted a 
wifh relative to the eyes of his opponent, and an adje^ve which 
is (in fuch quarrels) fomedmes prophetically, but (Hdom defcrip- 
tively, true. The value of the difference between this lavage 
irony and the more elegant form of it which is ib pleafing in the 
defcription of the plain man's indudion quoted above, is not 
within the comprehenfion of the drayman : the foundation of a 
better mode of expreffion than undifciplined rhetoric fiirnifhes, fo 
far as its adoption is matter of tafte, was laid by thofe who (daced 
irony among the primary tropes. Good tafte is a refiilt of com- 
parifbns, which could not have been made without nomenclature. 
Did Cicero declare that Qrftems of rhetoric are not of any ufe ? 
The very quotation appears to mean that thefe {yitemSy pracepta^ 
have their power ; that men get them by obfervation, and put 
them into pradice. The ea ftcuti oratores refers to what was 
done in the firft inftance, by the firft eloquent tntn^ fua fpwte. 
Moft truly does he iay that the art of rhetoric is derived from 
eloquence, and not via verfa : moft falfely, as far as can be 
judged, does he feem to infinuate that it was all done at one 
ftep ; firft, fome one or more confummate orators, fecondly, a 
finifhed fyftem, drawn from obfervation of their methods. Per- 
haps he intendec^ a particular reference to a certain orator then 
namelefs : the fentence, thus conftrued, contains nothing but 
matter which Tully is likely enough * to have whiipered to 
Cicero. 

A fyftem is a tool, and it muft be employed upon materials 
which different men fiimiih from their different means. But 
the coat muft be cut according to the cloth, both in fize and 
quality : no reproach to the fcifTors, nor prejudice to their fiipe- 
riority over the (harpened wood of the favage, even though prac- 
tice will enable him to ufe the latter better than any civilized 
man who is not a tailor can ufe the former. - The formation of 
tools, mental or material, is a cyclical procefe. * The firft iron 
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was obtained by hdp of wood ; one of the firft u(es of it was to 
make better tools, to get more iron, with which better tools ftiU 
were made, and (b on. And in this way we may trace back any 
art to natural tools, and to materials which are to be had for the 
gathering. The aflertion made by Mr. Macaulay, and many 
others, that in logic only, of all the abftrad fciences, our natural 
means are as good as thofe which refult from diligent analyfis, is 
one which terminates in an ifliie of £i£l. The inftances given 
are contained in the aflertion that a man offenfe fyUogizes in cefan 
and celarent all day long without fufpe£fing itj and though he 
does not know what an ignoratio iUncbi is, can always deteffc 
it when he meets with it. 

Mr. Macaulay begins with an indefinite term, a man offenfe : 
and the claufe is deficient in logical perfpicuity. Firft, what is a 
man offenfe f I grant that I fliould doubt the fenfe of a man who 
could not make the inferences defcribed by cefare and celarent. 
But do men become men of (enfe by nature, without education ? 
if yes, I deny the aflfertion that men of fenfe reafon (corredtly) in 
cefare^ &c. The man of fenfe who is not educated is as likely 
to aflert that cefaro is all that can be obtained, or to invent the 
fotirk fefape^ as the plain man to foi^et to try the mince pies 
without brandy before he concludes. If no, then the aflertion 
is itfelf ignoratio elencbi : for the very queftion is how to make 
men of fenfe ; can they not he, ceteris paribus^ formed better and 
fiifter with ftudy of logic than without : it being agreed on all 
hands that this man of fenfe is always a pradtical logician. 

Next, a man of fenfe reafons, &c. without fufpeding it. 
Sufpe£ling what ? tha[t he is reafoning, or that he is reaibning in 
cefare ? I fuppofe the latter : that is to fay, I take it to be meant 
that a man of fenfe may (not muji^ for feme Ariftotelians are men 
of fenfe) not know that the logicians call the form of reafoning 
he ufes cefare. This is eafily granted : but what is it but the 
celebrated ignoratio elenchi of Locke, who fiuicied that he raifed 
an objeAion againft the pretenfions of the logicians, when he 
declared he never could believe that God had made men only 
two-legged, and left it to Ariftotlie to make them rational. No 
one ever denied that men reafoned before Ariftotle, and would 
have reafened ftill if he had never lived. 

Mr. Macaulay, probably without io much as a new application 
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to the inkftand, after falling into the ignoratio eUnchi^ fingles out 
this very BiUacy as the one which a man of fenfe is fure to deted. 
But if there be a faUacy which is the ftaple of paralogifm, it is 
this one. DeleSfat domi^ for ordinary difcuffion (efpecially after 
dinner) is little elfe ; impedit foris^ for three fourths of public 
debate, from the Houfes of Parliament downwards, is made up 
of it. A man who expofes it in converiation is confidered a 
tirefome, and if he do it often, an uncourteous peribn : he ^^ has 
no converiation,** he " harps upon one fubjeft,** he '* won*t let 
you fptak.** 

I have made the above comments upon a very inarked paflage 
of an etninent writer, in preference to introducing their fub- 
ftance as a diflertation of my own, that I might have the advan- 
tage of the reader feeing that I meet real arguments, inftead of 
my own verfion or (ele£lion. It would probably be difficult to 
find a better concentration of the fubftance of the antagonift 
views, with refpec^ to the formal ftudy of reafoning, than is 
contained in my quotation from Mr. Macaulay : and I may iafely 
take his adoption of them as proof that thefe views yet require 
the notice of a writer on logic. 



There is one refult of the theory of probabilities, clofely con- 
ne£led with indudtion proper, which it wiU be advi&ble to notice 
here. 

When the (yllogifm is declared illegitimate, on account of 
both premifes being particular, a probable conclufion of great 
ftrength may be admitted in many cafes. This muft be the 
more infifted on, becaufe it is too common to attend to nothing 
but the demonftrative iyllogifm, leaving all of which the con- 
clufions are only probable, however probable, entirely out of 
view. 

I take as the inftance the fyllogifm, or imperfeA iyllogifm, 
* Some Xs are Ys, fome Zs are Ys, therefore there is fome pro- 
bability that fome Xs are Zs.' If the. number of Xs and Zs 
together exceed the number of Ys (as in Chapter VIII) there is 
a certainty that fome Xs are Zs. Let us then fuppofe this is 
not the cafe. 

Let the whole number of Ys in exiftence be n, and let m and 



On InduSiton. 225 

n be the numbers of Xs and Zs which are among them. I 
(hall confider two diftindl cafes: — Firft, when the diftribution 
of the Xs and Zs among the Ys is utterly unknown ; fecondly, 
when their diftribution is that of contiguity^ that is, when the Ys 
being for ibme reafon arranged in a particular order, the Xs 
which are Ys are fucceffivp Ys, and the (ame of the Zs which 
arc Ys, 

For the firft cafe tl very rough notion will do, confined to the 
fuppofition that few Xs and Zs are mentioned, compared with 
the whole number of Ys. When the Xs and Zs together make 
a large proportion of the Ys in number, then, if we have no 
reaibn for making them contiguous, or otherwife limiting the 
equally probable arrangements, it may be faid to be a moral cer- 
tainty that fbme Xs are Zs, 

In the firft cafe, if we divide 43 times the produA of m and n 
by 100 times n, it gives us a fufficient notion (not large enough) 
of the common logaridim of k^ the odds in favour of fome 
Xs being Zs being kto \. Say there are 1000 Ys, and that 
100 Xs are Ys and 100 Zs are Ys. Then 43 x 100 x 100 
divided by 100 x looo is 4*3, which is the logarithm of 20,000* 
It is then more than 20,000 to i that, in this cafe, one or 
more Xs are Zs. A more exad rule is as follows. To 43^;! 
divided by lOOn add its hundredth part, and to the refult add 
fuch a fradlion of itfelf as m-f « is of 2)». Thus ^ynn-rrioon 
being 4*3, which, with its hundredth part is 4*343, and m + » 
(200") being the tenth part of 2n (or 2000), we add to 4*343 its 
tenth part, giving 4*777, which is about the logarithm of 6o,ooo> 
ftill under the mark. It is more than 60,000 to i that (bme Xs 
are Zs. When the fradions are very fmall, this rule is accurate 
enough, if n be confiderable. Its refult is, that if n be very con- 
fiderable, and if a perceptible fraAion of the Ys be Xs, and a 
perceptible fraction Zs, and if we really have no reafon to make 
the limitation of contiguity ffr the like^ then we are juftified in 
treating it as a moral certainty that fome Xs are Zs. But I fuf^ 
pe£t the relation of contiguity, to which I now proceed, better 
reprefents the aAual ftate of the cafe in ordinary argument. 

When the Xs which .are Ys are contiguous, and alfo the Zs 
which are Ys, the probability that no Xs are Zs is the fra£lion 
having the produS of d— w— «+i and n— w— »4-2 for nu- 
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merator, and die produdt of »»— /w-h i and >i— «-f i for denomi- 
nator. Thus in the example above propofed, looo Ys containing 
among them lOO Xs and lOO Zs (each fet contiguous) we have 
80 1 X 802 for numerator and 901 X 901 for denominator. This 
fradtion is about 8-tenths ; fo that it is now 8 to 2, or 4 to i, 
againji any Xs being Zs. 

In order to find the probability againft the number of Xs 
which are Zs exceeding k^ add k to both the multipliers in the 
numerator, which then become n— «— n + it-f i and n^m^n 
•hk + 2. For example, there are 100 Ys, containing 30 Xs and 
60 Zs (each fet contiguoufly) : what is the chance againft the 
number of Xs which are Zs exceeding 10? The numerator is 
21 X 22 : the denominator is 71 X4i. This fra£tion is 462 by 
291 1 ; whence it is 462 to 2449 againfi^ or 2449 to 462 (more 
than 5 to i)for^ the number of Xs which are Zs exceeding 10. 

The chances, it is to be remembered, are all minima: ex- 
cept when we mean that m Xs, and not morgy are Ys, &c. Thefe 
queftions may ferve to give fome notion of the manner in which 
arguments not logically conclufive, may be morally (b. 

What is called circumftantial evidence is a fpecies of indu£tion 
by probability. The thing required to be found has the marks 
P,Q,R,S, &c. : this Y has the marks P,Q,R,S, &c.: there is then 
a certain amount of circumftantial evidence that this Y is the 
thing we want to find. If it can be ihown that there is but one 
thing which has all thefe marks, then the circumftantial evidence 
is demonftrative. But if there were, fay 100 Ys, of which 5 
have the mark P, 5 the mark Q, &c., then having afcertained 
one Y which has all the marks, the queftion is, what chance is 
there againft another Y having them all : the fame chance, at 
leaft, is there that the Y found is the one fought. liiftead how- 
ever, of attempting the problem in this way, which is never 
reforted to for want of data (I mean that the refemblance which 
the rough procefTes of our minds bear to thofe of the theory of 
probabilities does not here exift) I take it as follows. If the 
pofTeflion of the mark P give a certain probability to the Y 
found being that fought, it is as a witnefs whofe teftimony has a 
certain credibility. Similarly for Q,R,S, &c. Compound thefe 
teftimonies, when known, by the rule in page 195, and the refult 
is the value of the circumftantial evidence. 
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CHAPTER XIL 
On old Logical Terms. 

IN this chapter I propofe to (ay (bmethmg on a few terms of 
the old Logic, which though they keep dieir places in works 
on the fubjeA, and have fome of them palTed into common lan- 
guage, are very little ufed. They relate generally to the fimple 
notion, and the name by which it is exprefled : and have little of 
fpecial reference, either to the propofidon or fyllogifm. They 
are moftly derived from Ariftotle, whofe incidental expref&ons 
became or give rife to technical terms, and whofe fingle fentences 
were amplified into chapters. And here, as in other places, I 
have nothing to do with the degree of corre£bie& with which 
Ariftode's meaning was apprehended, nor even with how much 
was drawn from Ariftode and how much added to him, but only 
with the a£tual phrafes and their ufual meaning. 

The words logic and diale^ia* are now ufually taken as 
meaning the (ame thing : the old diftindion is that dialeAics is 
the part of logic in which common and probable, but not necef- 
&ry, principles, are ufed. But the diftinAion is neither clearly 
laid down, nor faithfully adhered to, even by Ariftode himfelf. 

The term (in this work always called name) was divided into 
ftmple and complex: the fimple term was the mere name, the 
complex term was what all moderns call the affirmative prof oft" 
tion. Thus man and run were fimple terms : man runsy a com* 
plex term. Later writers reje£led this confiifion : and divided 
the zSts of the mind confidered in logic into apprehenjion^ judg-- 
menty and difcourfey taking cognizance of nodons, propofidons, 
and arguments. The common meaning of the word difcourfiy 

* Our language is capricious with regard to the ufe of (ing^ar and plural 
of words in ic : thus we have logic and dialecticf, arithmetic and mathema- 
tics, phyiic and phyficr for medicine and natural philofophy. Some modem 
writers are beginning to adhere uniformly to the fingular, in which I cannot 
follow them, for I am afraid an Englifii ear would not bear with mathe- 
malic as a fubftantive. Would it not better confift with the genius of our 
language if the plurals were to be always ufed, and the Hngulars made ad- 
Jeeves without the termination aJ ? 
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(which now generally applies to fomething fpoken) is derived 
from its place in this divifion. The word argument^ which is 
now equivalent to reafoning againji oppojition exprejfed or implied^ 
was originally nothing but the middle term of a iyllogifm. 

The fimple term was univirfal or fingular : univerfal, when 
of more inftances than one, as man, horfe, ftar ; fingular, when 
of one inftance only, as the fun, the firft man, the pole-ftar, this 
book. Singular names were called individuals^ from the etjrmo- 
logy of the word, as belonging to objeds not divifible into 
inftances to each of which the name could be applied. I have 
not dwelt upon the diftindlion between fingular and univerlal, 
becaufe it is inefiedive in inference. And moreover, a fingular 
propofition is only objectively fingular, but ideally plural. ^Julius 
Csefar was a Roman * : in point of fad, there was but one Cadar. 
But take any imaginary repetition of the circumftances of Csefar's 
life ; fuch, for inftance as occurs to thofe who have thought of 
the poffibility of the &me courfe of events returning into exift- 
ence after a certain cycle : and then the term Cseiar becomes 
plural. Or, even without fo forced a fuppofition, we may by 
that, if we defcribe Caefar, we muft defcribe a Roman : that our 
definition of Csefar is fo clofe as to fit only one man that ever 
lived, makes no eflential difference in the charaSer of the pro- 
pofition. 

But a fiirther dlftindion which was made divided fingular 
terms into fubjeAs of univerfal, and fubjec^s of particular, propo- 
fitions. A determinate (or definite) individual, as Csefar, this 
man, was the former : a vague (or indefinite) individual, as a 
certain man, the firft comer, was the latter. The dlftindion is 
that of ^ (bme man ' and ^ this one man/ 

Certain notions of eflence or relation, accompanjring the ap- 
prehenfion of a name, were called categories^ or predicaments^ 
meaning ^ modes of aflertion with refpedl to ' the objed named. 
Ariftotle gave ten categories, and might have given ten hundred. 
In their ufual Latin form they were fuhftantia^ quantitas^ quali- 
tas^ relatioj aSfio^ pojffio^ ubi^ quando^ fi^^s^ habitus. 

The word tran dated by fubftance, icr/a, means mode of being: 
and its literal Latin is ejfentia^ eflence. It is qtSl^A fubjiance (that 
which ftands under) as fupporting accidents^ prefently explained. 
It is far too metaphyfical a term to come into common life with- 
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out ibme dcgradatioji : and accordingly it there means that of 
which a thing is compofed, whether material or not Accordingly 
we have the material fubftance of a coat, the intelle&ual fub- 
ftance of an argument. But, as we ufe the word, its meaning 
bdonjgs to the other predicaments. In fad, the fubftance of the 
old logicians ftands, as to exiftence, in the fiime fituation as mat'- 
ter (page 30) widi refpedl to our fenfible perceptions, or ohje^ 
with refped to our ideas. The fubftance, it was (aid, is per fe 
fybfiftens^ while the accident could not be iaid efft^ but ineffe. 
The diftin^on between the fubftance (mode of being) and the 
material fubftance (in the modem fenfe) may be helped by the 
diftin&ion between fuhftantia prima and fuhftantia fecunda^ the 
firft referring to the individual, the fecond to the general term. 
Thus the fubflance of Johriy zs John^wzs fub^antia prima; as 
man, fiibftantia fecunda. All thefe very metaphyfical notions 
were the fhident's firft introdu£tion to logic, and were confidered 
as of the utmoft importance. 

The predicament of quantity ^ derived from the notion of whole 
and part, was conceived as eidier continuous or difcrete. In con* 
tinuous quantity, the unit was divlfible, in difcrete, indivifible. 
Thus ten feet is continuous, ten men difcrete. The diftin£lion 
is preciiely that of magnitudinal and numerical. 

^ality was fubdivided into i. Habit and difpojition^ the latter 
term being ufed for the imperfe£t ftate of the former 2. Power 
and want of it 3. Patibilis qualitas and pa£io^ applied to the 
ideas of that which is undergone, the iirft permanently, the fecond 
for a time. 4. Form znA figure. 

Relation then, as now, referred to the fuggeftions derived from 
comparifbn of two things or ideas. It was divided into verbal 
and real [fecundum did zndfecundum ejfe). Thus the relation of 
profit to profitable was verbal : that of father to yi«, or of above 
to below^ real. The two things related, or correlatives^ were called 
fiibjeSl and term : fo that of two correlatives, giving two oppofite 
relations, the fubjeS of either was the term of the other. The 
fundamentum of the relation was that in which it took its rife, 
when it had a beginning. 

Anion and pajjion^ the produ£Uon and reception of an efied, 
requiring the producing agent^ and the receiving patient^ were 
divided into immanent^ or enduring in the agent, and tranfient^ 
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or paffing out to another. Adions were univocal^ or aqutvocal^ 
according as their efiedls were of the (ame or different fpecies. 
A few years before the publication of Newton's Principia, it was 
taught in a work imported into Cambridge that when mice bred 
mice, the a^on was univocal, but when the sun bred mice (the 
writer muft have been thinking of Ariftode and feme of the 
fohoolmen) ^equivocal. There was aUb the terminus a quo and die 
terminus ad quem to repreient the ftate before and thie ftate after 
the a£lion. Thus, when all this nonfenfe was fent to Coventiy, 
the terminus a quo was an immenfe quantity of univocally bred 
learning of the preceding kind ; the terminus ad quem was the 
rooting up of the wheat of logic with the tares. 

Tlie where (as to abfolute pofirion), the when^ and the Jite 
(relative pofidon) gave no peculiar terms of fubdivifion. Tlie 
habitus {ix^iv) referring to pojfejjion generally in the firft inftance, 
was materialized by fome of the old logicians till it related to 
drefs only> or habit in the thence acquired meaning. 

The word predicament (and category as well) has been intro- 
cuced into common language to fignify a fet of circumftances 
under which any thing takes place. It is then no longer con- 
fined to the above predicaments, nor is there any occafion that it 
fhould be. 

The predicables {HamyoffifAiva) are diflinguiihed from predica- 
ments {Hamyoplou) in that the former belong to any fimple notion 
or name, and may be predicated of it : the latter belong to the 
connexion (when affirmative) between two names. They are 
faid to be five in number, genus^ fpecies^ differentia^ propriuniy 
and accidens. 

The words genus znd fpecies have preferved their old meaning. 
If there be a number of names of which each is fubidendcal of 
the one which follows, fay V, W, X, Y, Z : then of any two, &y 
W and X, X is a genus containing the fpecies W. Here Z is 
the fummum genus^ and V the infima fpecies ; X is the genus 
proximum of W, Y the genus remotum. In what I have called a 
univerfe^ which is a fummum genus j having for its infima fpecies 
the individual infbnce of any name in it, tilie fuperidentical is the 
genus, the fubidentical the fpecies. Subcontraries (and contraries) 
are oppofite fpecies ; fupercontraries and complex particulars have 
no andent name. 
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The differentia is that by which one clafs (be it fpecies or 
genus, the difference bemg accordingly ttrmeA fpecific or generic) 
is diftinguifhed from another. Thus the difference (or one differ- 
ence) ieparating the fpecies man from the other fpecies of the 
genus animalj is the epithet rational. 

The profrium (or property) is.that which belongs to the fpecies 
0nly^ whether it be to all or only to fbme : thus to fludy, and to 
ipeak, are equally propria of man. But the old commentators 
give definitions of the property as follows. There are four 
kinds. I. That which belongs to the fpecies alone, but not to 
alL 2. To all the fpecies, but not to that alone. 3. To the 
fpecies only, and to all of it, but not at all times. 4. To the 
fpecies alone, to all, and always. 

The accident (or accident) is that which may fometimes be- 
long to the individual of a fpecies, but not neceffarily, nor to that 
fpecies alone. In modem language, the term is limited to what 
is unufual and unexpe£led. 

The word caufe was ufed by the ancients in a wider fenfe 
than by us : more nearly in the knik of the Latin caufa^ or the 
Italian cofa. Caufes were diftinguifhed into material^ formal^ 
efficient J zdA final. The material caufe was the very matter of 
a thing, confidered as a kind of giver of exiflence ; ^t formal 
caufe was its form, in the fame light ; the efficient caufe (our 
common Englifh word) the agent or precedent ; and the final 
caufe, the ultimate end or objeA, confidered as a reafon for the 
exiflence of the thing. Sometimes writers flill talk of final 
caufes, and are as unintelligible to mofl readers as if they had 
talked of final beginnings. 

The word form was ufed in a wider fenfe than that of figure 
or fhape, to mean, as it were, law of exiflence, mode, difpofition, 
arrangement. Mere figure or fhape was only one of the acci^ 
dental forms ^ as diftinguifhed from fubjiantial forms ^ belonging to 
the fubflance. And motion was as widely ufed zsform : it meant 
any alteration. Thus, corruption was one of the motions of mat- 
ter. Change from place to place, to which the modern word is 
confined, was local motion. 

The original ufe of the terms fubje^f and obje^ is to denote a 
thing confidered as that which may have fbmething inherent in 
it, or attached to it, or fpoken of it, &c. ; and as that which may 
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be obje^ied to the mind or reafon, or made to come in its way. 
Thus it was faid that matter is the fubjeSf of thofe properties 
which are the objeSfs of the mind in natural philofophy. The 
tranfition to the modem fenfe of obje^^ namely, end propofed, is 
natural enough. In modem times, fubjed and objed are ufed* 
with refpeft to knowledge : the fubjed being the mind in which 
it is, the obje£l being the extemal iburce firom which it comes. 
For fubje£five and obje^ive I have in this work ufed ideal and ob^ 
je^ihe (page 29). Adjundi was the technical term for that 
which is in the fubje£l. 

A modal propofition was one in which the affirmation or nega- 
tion was exprefled as more or Ie(s probable : including all that is 
technically under probability (Chapter IX) from neceffity to 
impoflibility. The theory of probabilities I take to be the un- 
known God which the fchoolmen ignorantly worihipped when 
they fo dealt with this fpecies of enunciation, that it was (aid to be 
beyond human determination whether they moft tortured the 
modals, or the modals them. Their gradations were necejfarj^ 
contingent^ pojjible^ impojjible ; contingent meaning more likely 
than not, poffible lefi likely than not. Thefe they conneAed 
with the four modes of enunciation. A, I, O, £, and when by 
fome is meant more than half^ the connexion is good. The con- 
troverfy about modal forms continues up to this day among 
logicians who are not mathematicians : I fhould fuppofe that the 
latter would never give it a thought, except as a branch of the 
theory of probabilities, and except as to the confideration how 
the terms by which the non-mathematical logician indicates his 
degrees of belief are to be placed upon the numerical fcale. In 
like manner he reads the thermometer by graduation, and though 
he admits the freezing and boiling point, which have an origin 
m nature, he leaves temperate, fummer heat, blood heat, &c« to 
the fancy of thofe who choofe to employ them. 

At the fame time it is clear that thefe modal forms were con- 
fidered not merely as ufeful in expreffion of the nature and amount 
of belief, but as fuggeftive of real branches of inquiry, fubfervient 
to that great a priori inquiry into the nature of things to which 

• See a full account of thefe words in Sir William Hamilton's notes to 
Rcid, p. 806, &c. 
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mediaeval logic was applied. We are not fit to judge of the in- 
ftnimental part of this philofephy, unlefi we confider alio the 
materials on which it was founded. In an age in which much 
more faith was demanded of the fludent than now; when he was 
much more frequently required to decide in one way or the 
other upon a fingle teftimony; when, in addition to the non- 
mythic wonders recorded in ancient writers, which there was no 
mode of contradi£Hng, all that was known of immenfe regions 
and countries refled upon very few accounts, and thofe filled 
with flories quite as flrange : — the abfence of other means of 
diftinguifhing truth from falfehood obliged thofe who thought to 
lay much flrefi upon a priori confiderations. It matters little to 
us whether we infer die neceffity of man being a walking animal 
from the non-arrival of exceptions, and thence the univerfality 
of the rule, or the univerfality from the fuppofed perfe£l indudttoo, 
of inflances, and thence the neceffity. But it was of much more 
confequenCe to the old logician : of more real confequence. He 
did not know but that any day of the week might bring from 
Cathay or Tartary an account of men who ran on four wheels 
of flefh and blood, or grew planted in the ground like Polydorus 
in the /Eneid, as well evidenced as a great many nearly as mar- 
vellous flories. As he could not pretend to induAive and demon- 
flrative univerfality, even upon the queflion of the form of his 
own race, he was obliged to combine with his argument the an- 
tecedent teflimony of his own and other minds, in the manner 
which the real do£lrine of modals (page 205) fhows to be necef^ 
lary in all non-demonflrated conclufions. It is true that he fre- 
quently confounded the predifpofition of minds with the confli- 
tution of objedls ; the tefUmony with the thing teflified about. ^ 
We (hall never have true knowledge of the fchools of the •^ 
middle ages, until thofe who have fludied both their philofbphy, 
their phyfics, and their flate of tradition, will look at their 
weapons of controverfy as both oflenfive and defenfive, and give 
a fair account of the amount of protedlion afforded bj;jh£.£cft, 0^^^^ 
in the exifling flate of the fecond and third. It would alfo be 
adviiable to confider whether, looking at the power of communi- 
cation by land and fea, and all the circumflances of literary inter- 
courfe, it would have been pra£ticable to place the knowledge of 
the earth and its details upon any better footing of evidence. 
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One leading feature of the ichoolmen, acute as they were, and 
as to reprefentation of notions, inventive, and which is (hared hj 
many more modem writers who have not difdplined themfelves 
mathematically, is feen in their employment of quantity : there 
are inftances of the ftrange ufe, the wrong ufe, and the no-uie. 
Moft of them arife from indiftind apprehenfion of continuity, 
which obliges them to accept filch ftages of quantity as are ex- 
prefled by exifting terms, without any effort to fill up gaps. 
There is alfb a flovenlinefe of definition in what relates to quan- 
tity. Thus dozens of infhmces might be given in which the 
fimi of the particular propofltion is to defined that we mi^t 
fuppofe it is ^ fome, not all,' inftead of ^ fbme, it may be all,' and 
the former is the exprefs definition of fome writers: and it is only 
when we find in rules that X Y does not allow us to infer X : Y, 
nor to contradid X)Y, that we afcertain the real intended 
meaning. <^ Logicians," {xf% Sir William Hamilton, ^^ have 
referred the quantifying predefignations plurimij and the like, to 
the mofl oppofite heads; fbme making them univer&l, (bme 
particular, and fbme between both." They mufl have had curi- 
ous ideas of quantity who made the propofidon ^ mofl Xs are 
Ys' either univerial, or between the univerial and particular : I 
fhould fuppofe that thofe who did the latter mufl have imagined 
fome to refer to a minority. 

There is a flrange notion of quantity revived in modem times, 
which confifls in itiz\ing plurality of attributes a part of the quan- 
tity of a notion. It is called its intenfive quantity^ or its intenfion^ or 
comprehenfion. It is oppofed to extenfive quantity^ or ixtenfion^ 
which is the more common notion of quantity, referring to the 
. ^ number of fpecies or of individuals (it may be either, the individual 
* is the real infima fpecies) contained under the name. Thus man is 
not fo extenfive as animal^ but more intenfive ; the attribute ratio- 
nal ^wes greater comprehenfion. But ^ man refidmg in Europe' is 
lefs extenfive and more comprehenfive than either. It is faid that 
the greater the intenfive quantity the lefs the extenfive, but this is 
not true, unlefs no two of the figns of intenfion be properties of 
the fame fpecies. Thus, according to fuch fbtements as I have 
feen, ' man, refiding in Europe, drawing breath north of the 
equator, feeing the fun rife after thofe in America,' would be a 
more intenfivcly quantified notion than ^ man refiding in Europe' ; 
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but certainly not more extenfioe^ for the third and fourth elements 
of the notion muft belong to thofe men to whom the firft and fe- 
cond belong. Thus, in the Port-Royal Logic, one of the earlieft 
modern works (according to Sir W. Hamilton), in which the dif- 
tindion is xlrawn, it is iaid that the comprehenfion of the idea of a 
trian^e includes fpace, figure, three fides, three angles, and the 
equality of the angles to two right angles. But the idea o( recti" 
Umar thne-fided figun has juft as much extenfion. 

The rdation between comprehenfion and extenfion exifts, and 
is uiefiil : but not, I think, as that of different kinds of quantity. 
In page 148, where I hold that the propofition is contained in its 
neceflaiy confequence, the view is one of extenfion : the ordinary 
view is one of comprehenfion. ^ Every cafe in which P is true, 
is a cafe in which Q is true,' tells us that all the P-cafes are con- 
tained, as to extent (number and location of inftances), among 
the Q-cafes. But, as to comprehenfion, every P-cafe contains 
all that diftinguiflies a Q-cafe from other things. When, in 
page 47, it is iaid that the idea of man is contained in that of 
animal, I fpeak of extenfion : all the inftances to which the firft 
idea applies are among thofe to which the fecond applies. But, 
as to comprehenfion, the idea of animal is contained in that of 
man : all that defines animal goes to the definition of man, and 
other things befides. In page 50, the '^ is of poffeffion of all 
eflential charaderiftics,'* refers to comprehenfion ; the ^^ is of 
identitjr" to extenfion : both poffeffing equally the charadlers 
under which the verb may occur in logic. There is no diftin£lion 
which affe^ inference : for X)Y has exa£lly the fame proper- 
ties whether we interpret it as expreffing that Y has all the ex- 
tenfion of X, and may be more ; or that X has all that Y has in 
comprehenfion, and may be more. 

In pages 1 15, &c. we have the mode of reprefenting names 
of more or le& comprehenfion. Thus, P, Q, R, &c. being cha- 
raderiftics, the obvious propofition PQ)P, illuftrates the theorem 
that where the comprehenfion of one name has all that of a fe- 
cond (as PQ^has that of P) the extent of the fecond is at leaft 
as great as that of the firft. And the felf-evident poftulate in page 
115, by which we may diminifti the extent of a term univerfally 
ufed, or increafe that of one particularly ufed, may be exprefled in 
language of comprehenfion. That is, we may augment the com- 
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prehenfion of a univerfal, or dimini(h that of a particular. Tlius, 
X)Y gives XP)Y, and X. Y gives XP.Y : but X)YP gives 
X)Y. 

It will be eafily feen that comprehenfion has the firft attribute 
of quantity (page 174) : there is mon and lefs about it. But it is 
not of the meafurable kind (page 175). As to extent, 200 in- 
ftances bear a definite ratio to 100, which we can ufe, becaufe 
our inftances are homogemous. But difierent qualities or deicrip- 
tions can never be numerically fummed as attributes, to any'pur- 
pofe arifing out of their number. Does the idea of rational ani- 
mal^ two deicriptive terms, fuggeft any ufeful idea of duplication^ 
when compared with that of animal alone. When we (ay that 
a chair and a table are more furniture than a chair, which is true, 
we never can cumulate them to any purpoTe, except by abftrad- 
ing fome homogeneous idea, as of bulk, price, weight, &c. To 
give equal quantitative weight to attributes, as attributes, (eems 
to me abfurd : to ufe them numerically otherwife, is at prdeot 
impof&ble. 

The reader wiU have (een die origin of feveral very common 
terms, which are ufed in a fenfe coinciding with, or at leaft much 
refembling, that put upon them by the fchoolmen. But there is 
one which has diametrically changed its meaning ; it is the word 
injiance. The word injiantia (and alio Iwrouni) implied a cafe 
againjl^ not fori the latter was exemplum : fb that injiemct to tht 
contrary would have been tautology. 

I have referred the word inthymenu to this chapter, though it 
is always regularly explained in connexion with the iyllogifm. 
According to Ariflotle, 'Ev6ifi,nfdA Itrri a-uxxoyia-fjiog arex^^ i| cixota.? 
Moi tnifjLeicjVj an enthymeme is an imperfedl (yllogifm from probables 
and iigns : the modem critics re]e& the word ari)^gj imperftS^ as 
interpolated. The word fign feems to mean indication, iymptom, 
or elFed, which makes die caufe almoil necefTary or highly 
probable. But the fchools took the word enthynume to mean a 
iyllogifm with a fuppreiTed and implied premife, fiich as ^ He muft 
be mortal, being a man.* I cannot help fufpeding that Ariflode* 



* He fays ail that is communicated (xi>«T(u} of the predicate^ will be 
aflferted in words (pnd^rwi) of the fubjefl. Thefe two different tenfcs of 
two different verbs are often both tranflated by dicitur. Why did they 
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made no diiFerence between a fupprefled premife, clearly intended 
and diftindly received, and one formally given. It feems to me 
that we might as well diftinguifli a written from a (poken fyllo- 
gifm, as to .the logical character of the two. 



CHAPTER XIII. 
On Fallacies. 

THERE is no fuch thing as a claffification of the ways in 
which men may arrive at an error: it is much to be 
doubted whether there ever can be. As to mere inference, the 
main obje£l of this work, it is reducible to rules : thefe rules 
being all obeyed, an inference, as an inference, is good ; confe- 
quently a bad inference is a breach of one or more of thefe rules. 
Except, then, by the produdion of examples to exercife a be- 
ginner in the detedion of breaches of rule, there is nothing to do 
in a chapter on fallacies, (b far as thofe of inference are con- 
cerned. Neverthelefi, there are many points cpnne£ted with the 
matter of premifes, to which it is very defirable to draw a reader's 
attention : and above all to queftions in which it is not at firft 
obvious whether the miftake be in the matter or in the form ; or 
in which it may be the one or the other, according to the fenfe 
put upon the words. 

If there be anything ridentem dicere verum quod vetat^ writers 
on logic have in all ages moft grievoufly negle£ted the prohibition 
in treating this (libjedt, and have given the ftudent a prefcriptive 
right to fome amufement. One reafen of this was, that the 



occur ? For various rtafons, I allow myfelf to fufpefty though not fcholar 
enough to maintain, that x^ generally meant communication, paflage 
from one niind to another by any means, as much at leaft with reference to 
the receiving, as to the imparting, mind : and that it is here oppofed to finq^ 
fpeech, in that fenfe. Throw the verbs back to their primary meanings, 
and it will be * That which is picked up of the predicate, (hall^/fooi; out about 
the fubjef^.* If my conjefhire be correct, the modem enthymeme is here 
put on the fame footing as the fully expreflfed fyllogifin. 
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Greeks endeavoured to try the new art by inventing inferences 
the falfehood of which could not be deteded by its rules. Thefe, 
as may be fuppofed, were whimfical eilbrts of reafoning : never- 
thelefs,^ they have been handed down from book to book, unfiu"- 
pafTed in their way. Another reafim is, that jefts, puns, &c. are 
for the moft part only fallacies fo obvious that they excite laugh- 
ter ; and the greater number of them can be (hown to break one 
or another of the rules of logic. Accordingly, they fumiih 
ftriking examples of thefe rules ; the application of which, in fe- 
rious terms, has itfelf a taft6 of the ludicrous. Boccacio has, by 
his inimitable mode of narration, made a good ilory the jeft of 
which could be defcribed as confiiling in nothing more than the 
aflumption that what can be predicated of ilorks* in general 
can be predicated of roailed ilorks: which is what logicians 
would call the fallacia accidgntis^ or arguing a di^o Jtmpliciter^ 
ad dictum fecundum quid. 

The terms fallacy y fiphifm^ paradox^ and paralogifmy are ap- 
plied to offences againft logic ; but not with equal propriety, 
Fallacy and fophifm may technically have been firfl applied to 
arguments in which diere is a failure of logic : but it is now veiy 
common to apply them alfo to arguments in which there is a 
falfehood of fa£l, or error of prmciple, though logically treated; 
and if this lail ufe be not corred, writers on logic have £uic- 
tioned it in their examples. Many perfons go further, and caD 
the erroneous ilatement itfelf a fallacy : that men are in die 
habit of walking on their heads, they would fay is a very obvious 
fallacy. A paradox is properly fomething which is contrary to 
general opinion : but it is frequently ufed to fignify ibmediing 
felf-<:ontradi£lory : thus the newfpaper which recently avowed 



* A fervant who was roafUng a ftork for his maf(er was prevailed upon 
by his fweetheart to cut off a leg for her to eat. When the bird came upon 
table, the mafter defired to know what was become of the other leg. The 
man anfwered that ftorks had never more than one leg. The mafter, very 
angry, but determined to ftrike his fervant dumb before he puniihed him, 
took him next day into the fields where they faw ftorks, ftanding each cm 
one leg, as ftorks do. The fervant turned triumphantly to his mafter : on 
which the latter ftiouted, and the birds put down their other legs and flew 
away. << Ah, Sir,'' faid the fervant, ** you did notftiout to the fbrk at din- 
ner yefterday : if you had done fo, he would have (hown his other leg too.** 
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its opinion that the rq>eal of the corn laws would make food 
both cheap and dear is (aid to have maintained a paradox. The 
modem ufe of the word implies difrefped, but it was not fo for- 
merly. Thus in the fixteenth century the opinion of the earth's 
motion was ftyled the paradox of Copernicus by writers who 
meant neither praife nor blame, but only reference to the opinion 
of Copernicus as an unufual one. The more precife writers of 
our day ufe the word paradox for an opinion fb very fingular and 
improbable, that the holder of it is chargeable with an undue 
bias in favor of fingularity or improbability for its own (ake. 
Parakgifm^ by its etymology, is beft fitted to fignify an offence 
againfl the formal rules of inference. It has been frequently 
abufed by mathematical writers, who have figniiied by it errors 
of ftatement, and undue afTumptions : but it is not completely 
fjpoiled for the purpofe, and I (hall therefore ufe it to denote a 
formal error in inference, as a particular clafs of fallacy or fb- 
phifin, words which it would now be difficult to diflinguifh in 
meaning. Some have defined paralogifm to be that by which a 
man deceives himfelf, and fophifm that by which he tries to de- 
ceive others : on what grounds I do not know. 

The queflion of a premife being right or wrong in &61 or 
principle, unlefs indeed it contradi^ itfelf, does not belong to 
logic : nor could it fo belong unlefs logic were made, in the widefl 
fenfe, that attempt at the attainment of the cognitio vert which 
fome have defined it to be. All that relates to the coUedlion of 
true premifes with refped to the vegetable world belongs to 
botany; with rerpe£t to the heavenly bodies, to aflronomy; with 
refpe6l to the relation of man to his Creator, to theology. Even 
were it within the province of logic, it would be impoffible, in 
lefs fpace than an encyclopaedia, to enter upon queflions con- 
nected with the matter of fyllogifms. With regard to paralogifms, 
or logical fallacies, (fo called, as an error about the meafure of 
fpace is called a geometrical error) the claffification under breach 
of rules would be good in form, but would afford no bafis for 
the treatment of the fubjed. Thofe who bring them forward 
(eldom proceed in dire£t defiance of rule, but in various modes 
of evafion. Thefe it would be almofl impoffible to arrange in 
ladsfadory order. 

Ariflotle made a claffification of fallacies, which was of courfe 
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adhered to by the writers of the middle ages. In this, as in 
every other place, when I fpeak of Ariftotle and his fyftem, I 
fpeak of it as underftood by thofe writers. How far they dif- 
tindlly comprehended their mafter is a queftion into which I 
could not enter here, even if I were competent to write on the 
rubje£t. It is, however, fufficiently apparent that the logic of 
Ariftotle is not of the purely formal charader which marked Ae 
dialediics of the middle ages : there is a much more decided 
introduiSlion of the attempt to write on the matter of fyUogifm 
than many perfons think there is. The claffification of fallacies 
feems to be one proof of this : and the interpretation of that daf- 
fiiication by the middle writers feems to add their teftimony to 
the aflertion : in this part of the fubjed they abandon techni- 
calities almoft entirely. 

It ought to be efpecially remembered that wc arc very dilfc- 
ently fituated from thofe writers, not as to what is fallacy, but 
as to what the fpecimens of it produced are likely to be. Out 
of a world of general principles declared by authority, or declared 
to be felf-evident by authority, they had to produce logical de- 
du£tions ; and, of courfe, the pure (yllogifm and its rules were 
to them as familiar as the alphabet. The idea of an abfolute and 
glaring offence againft the ilruSure of the (yllogifm being fup- 
ported one moment after it was challenged, would no more 
fuggeft itfelf to the mind of a writer on logic than it would now 
occur to a writer on aftronomy that the accidental error (which 
might happen to any one) of affixing four ciphers inftead of five 
in multiplying by a hundred thoufand would be maintained after 
expofure. Accordingly, their formal chapters on fisdiacies would 
naturally relate, if not entirely to fallacies of matter, at leaft to 
thofe in which the fallacy of matter very clofely hinges upon that 
of form. And fo it is in all the old (yftems which I have exam- 
ined. The Ariftotelian divifion (or rather fele£Hon, for it is far 
from including everything) lends itfelf eafily to this adaptation. 

We, on the contrary, live in an age in which formal logic has 
long been nearly banifhed from education : entirely, we may (ay, 
from the education of the habits. The ftudents of all our uni- 
-verfities (Cambridge excepted) may have heard le6lures and 
learnt the forms of (yllogifm to this day : but the pradice has 
been fmall : and out of the univerfitles (and too often in them) 
the very name of logic is a bye-word. 
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The philoibphers who made the difcovery (or what has been 
allowed to pafs for one) that Bacon invented a new fpecies 
of logic which was to fuperiede that of Ariftotle, and their fol- 
lowers, have fucceeded by fiJfe hiftory and falfer dieory, in driv- 
ing out from our fyftem all ftudy of the connexion between 
thought and language. The growth of inaccurate exprefEon 
which this has produced, gives us (warms of legiflators, preachers, 
and teachers of all kinds, who can only deal with their own 
meaning as bad fpellers deal with a hard word, put together 
letters which give a certain refemblance, more or le(s as the cafe 
may be. Hence, what have been aptly called *' the flip(hod judg- 
ments and crippled arguments which every-day talkers are content 
to ufe." Ofiences againft the laws of fyllogifm (which are all laws 
of common fenfe) are as common as any fpecies of fallacy : not 
that they are always offences in the fpeaker's or writer's mind, 
but that they frequently originate in his attempt to fpeak his 
mind. And the excufe is, that he meant differently from what 
he iaid : which is received becaufe no one can throw the firft ftone 
at it, but which in the middle ages would have been regarded 
as a plea of guilty. The current notions about what logic is, are 
beautiful and wonderful. I have heard a difputant, an educated 
man, a graduate, efeape from allowing himfelf to be convinced 
that he was arguing with a middle term particular in both pre- 
mifes by declaring thstt/a^s were better thzn fyllogi/ms : the form 
of his argument would have proved that men are plants, becaufe 
both require air. *' I" he (aid, " produce you /a£fsj like Bacon : 
you quibble about their combination, like Ariftotle.*' 

The Ariftotelian lyflem of ^Ilacies contains two fubdiviffons. 
In the firfl, which are in di^ione^ or in voce^ the miftake is faid 
to confift in the ufe of words : in the fecond, which are extra 
didiionenty or in re^ it is faid to be in the matter. 

Of the firfl fet fix kinds were diflinguifhed, as follows : — 

I. Mquivocatio or Homonymia^ in which a word is ufed in two 
different fenfes ; giving really no middle term (if the middle term 
be in queftion) or a term in the conclufion which is not the fame 
name as that ufed in the premifes. For example, ' All criminal 
actions ought to be punifhed by law : profecutions for theft are 
criminal aftions ; therefore, profecutions for theft ought to be 
puniihed by law.' Here the middle term is doubly ambiguous, 

R 



242 On Fallacies. 

both criminal and aSfion having different fenfes in the two pre- 
mifes. But here, as in many other cafes, the choice lies with 
the fophift to bring the fidlacy under the head to which we refer 
it or not. It may pleafe him to aflert that he means the feme 
thing by criminal aSfion in both premifes ; in which cafe, the in- 
ference is logical, but one or the other premife muft be denied 
as to the matter. Again, ^ Finis rei eft illius perfe£lio ; mors eft 
finis vitae ; ergo mors eft vitae perfedlio/ Here the ambiguity 
may be thrown either on finis or on perfeSfio. The following 
example can be traced through books for three centuries. ^ Every 
dog runs on four legs ; Sirius (the dog-ftar) is a dog ; therefore 
Sirius runs on four legs.' It has been the defed of many old 
works on logic that all their examples have been of that obvious 
abfurdity, which is well enough in one or two inftances. Such 
as ^ Nothing is better than wifdom and virtue ; dry bread is bet- 
ter than nothing ; therefore, dry bread is better than wifilom and 
virtue.' Some of the old examples are ^ A moufe eats cheefe; 
a moufe is one (yllable ; therefore one iyllable eats cheefe.' And 
again, ' Ifte pannus eft de Anglia ; Anglia eft terra ; ergo, ifte 
pannus eft de terra.' 

Where the (yllogifm is formally put^ equivocation of the mid- 
dle term is generally feen with great eafe. The moft difficult 
exception is, I think, the old fiillacy, in which giving the name 
of the genus is confounded with giving the name of the fpecies, 
and thereby, of courfe, giving the name of the genus. As in 'To 
call you an animal is to ^eak truth ; to call you an ais is to call 
you an animal ; therefore, to call you an afs is to (peak truth.' 
This equivocation will puzzle a beginner as to its form^ and the 
more fo from the evident felfehood of the matter. The middle 
term is '^ He who fays that you are one among all animals." He 
fpeaks truth ; and the one who calls you an afs or a goofe, cer- 
tainly fays that you are om among all animals. The equivocation 
is in the two different ufes of the word one ; in the firft premife, 
it is an entirely indefinite one ; in the fecond it is a lefs indefinite 
one. This one is not attached to the quantity of the middle term, 
which is univerfal in the firft premife, and particular in the fe- 
cond : but is part of the middle term itfelf. 

The manner in which the ferious fallacy of equivocation moft 
frequently appears, is in the connexion of the old aflbciations of 
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a word which has (hifted its meaning with the altered meaning of 
the £une. The word lojral, for inftance, originally meaning no 
more (and no le(s) than lawful^ which, as applied to a man, meant 
one who refpeded the laws, and had not forfeited any right by 
mifbehaviour, now means attached to the Crown and to the title 
of the holder of it. In contefts for fucceffion, the winner would, 
of courfe, afTume that lawful men were on his fide. In more 
recent times, the term was alwap felf>applied, at ele£Uons, by 
thofe who fijpported the party which had the confidence of the 
Crown for the time being: but on fuch occafions, abftinence 
from the fallacy which the French call the vote du fait is the 
utmoft which can be expeded of human nature. 

The word publication has gradually changed its meaning, ex- 
cept in the courts of law. It ftood for communication to others^ 
without reference to the mode of communication, or the number 
of recipients. Gradually, as printing became the eafieft and moft 
ufual mode of publication, and confequendy the one moft fre- 
quently relbrted to, the word acquired its modern meaning : if 
we (ay a man publifhes his travels, we mean that he writes and 
prints a book defcriptive of them. I fufped that many perfons 
have come within the danger of the law, by not knowing that to 
write a letter which contains de&mation, and to fend it to another 
perfbn to read, is publijbing a libel; that is, by imagining that 
they were fafe from the confequences of publifhing, as long as 
they did not print. In the fame manner, the well-eftabliflied 
rule that the firft publifher of a difcovery is to be held the difco- 
verer, unlefi the contrary can be proved, is mifunderftood by 
many, who put the word printer in the place of publifher. I ' - 
could almoft fancy that f bme perfon s think rules ought to travel ^ "^ 
in meaning, with the words in which they are exprefled. Na^. 

A fimilar change has taken place in the meaning of the wordC^ . /^ 
to utter J the fenfe of which is to give outy but which now means " 
ufually to give out of the mouth in words. As yet, I am not 
aware that any perfon charged with the utterance of counterfeit 
coin has pleaded that no one ever uttered coin except the prin- 
ceft in the fairy tale : but there is no faying to what we may 
come, with good example, and under high authority. 

It may almofl be a queftion whether, in the time of Ariftotle, 
fuccefsfiil equivocation, that is, undeteded at the moment, would 
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not have been held binding on the difputant who had failed to 
deted it. The genius of uncultivated nations leads them to 
place undue force in the verbal meaning of engagements and 
admiffions, independently of the underftanding with which they 
are made. Jacob kept the bleffing which he obtained by a trick, 
though it was intended for £(au : Lycurgus (eems to have fairly 
bound the Spartans to follow his laws till he returned, though he 
only intimated a fhort abfence, and made it eternal : and the 
Hindoo god who begged for three fteps of land in the (hape of 
a dwarf, and took earth, fea and (ky in that of a giant, feems to 
have been held as claiming no more than was granted. The 
great ftrefs laid by Ariftotle on fb many different forms of verbal 
deception, may have arifen from a remaining tendency among 
difputants to be very ferious about what we fhould now caU play 
upon words. 

Governments permit what would otherwife be equivocation to 
take a ftrong air of truth, by legiflating in detail againft the prin- 
ciples of their own meafures. The window-tax is a fpecial in- 
ftance* A newfpaper calls it a tax upon the light which God's 
beneficence has given to all. The anfwer would be plain enough, 
namely, that it is an income tax levied upon a ufe of that light 
which (how truly matters not here) is aflerted to be a fair criterion 
of income. But this aniwer is deilroyed by the permiffion to 
block up windows, and thereby evade the tax : which is thus 
made to fall upon the light uied, and not upon the means of 
uflng it which the fize of the houfe affords. According to the 
principle of this impoft, the blocked window is as fair a crite- 
rion of the income of the occupant as the open one, and fhould 
have been fb confidered. 

Among the forms which the fallacy of equivocation frequently 
afTumes, is that of the fbphifl altering or qualifying the known 
meaning of a word in his own mind, without giving the other 
^. party any notice : fo that there may be, if not two meanings in 
2 . one mind, yet different meanings in the two minds concerned. 
A perfon afTerts that ^ Nobody denies, &c. &c.' Should this. go 
down, the point is gained ; what nobody denies mufl be undeni- 
^vcc^able. But fhould it be contefled (and it will generally be found 
that the things which nobody denies are matters of fi>me diffe- 
rence of opinion, while thofe which nobody can deny are quite 
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furc to be points of conftant controverfy) the evafion is ready. 
It is no feniible peribn, or nobody that underftands the fubje<^, 
nobody that is anybody, in (hort : while perhaps it cannot be 
fettled who does, or who does not, underftand the fubjedl, until, 
among other things, the very point in diipute is determined. 

There is a wide range of equivocations ariflng out of mean* 
ings which are fbmetimes implied and fbmedmes not. A large 
dafi of them is made by the ufual, but not univerfal, practice, 
of giving to the thing the name of that which it is intended 
to be, whether the attempt be fucce&ful or not. This is now 
abbreviation or courtefy ; but it was the rule. According to old 
definitions, bad reafbning is reafbning, fylhgifmus fophijiicus is a 
fyllogifm, and in an old book now before me, die fruits and e(Fe£b 
of demonftration are feience, opinion, and ignorance^ the latter 
containing belief of falfehood derived from bad demonftration, 
which we (hould now call no demonftration. 

One fiillacy of our dme, and a very favourite one, is the fet- 
dement of the merit of a perfbn, or an opinion, not by arguing 
the place of that peribn or opinion in its fpecies, but by arbitrary 
alteradon of the boundary of the fpecies, with the intent of ex- 
cluding the individual in queftion altogether. 

It is fomewhat analogous to the proceeding of the landlord 
who unroofs the houfe to get rid of a tenant. Thus we have 
had the controverfy whether Pope was a poet^ not whether he 
was a good poet or a bad one, but whether he was a poet at all. 
The difputants, or fbme of them, claimed a right to define a poet, 
and decided that none but vcrfe^malcers of a certain goodnefs (to 
be fetded by themfelves) were poets. They might juft as well 
have decided, on their own authority, that none but men of a 
certain amount of reafbning power were men. Had they done 
this laft, as long as they fix^A the am oiyit ^t ^ fig ure whic h in-^ 
e luded themfe lves under the name, nobody would have thought 
they materially altered the extent of the term : it is not eafy to 
fee why they have rights fb arbitrary, over words the objeftive 
definidons of which are nearly as well fixed as that of man. 

Another form of the fidlacy of equivocation is the afTuming, 
without exprefs ftatement, that the meaning of a phrafe can be 
determined by joining the meanings of its feveral words : which 
is not always true in any language. When two words come to« 
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gether, it often happens that their dictionary meanings would 
never enable us to arrive at their known and ufual (and therefore 
proper) compound meaning : though they might help us in ex- 
plaining how that laft meaning arofe. A perfbn undertakes to 
crofs a bridge in an incredibly fliort time : and redeems his pledge 
by croffing the bridge as one would crofs a ftreet, that is, by 
traverflng the breadth. Now, though it be true that, in general, 
to crofs is to go over the breadth, or (horter dimeniion, yet in 
the cafe before us, the phrafe is elliptical, and fignifies croffing 
the river upon the bridge. Nor can it be iaid that this common 
meaning is incorred : that which is conunon and well known is, 
in language, always correA. No reafonable peribn would bj 
that a French nevi^paper is wrong in reporting an army to be a 
chevalfur la rhterej becaufe a river is not a horfe. This literal 
(or rather unlettered) mode of interpretation is adopted among 
gamblers in fettling bets : and is of itfelf enough to raife a ftrong 
prefumption that their occupation is not that of well-educated 
men. 

It is common enough in controverly, for one fide or the other 
to have fixed meanings of words in his own mind, on which he 
proceeds without any inquiry as to whether thofe meanings will 
be conveyed by the words to the other fide, or to the reader. It 
is very difficult to avoid this form of the fallacy, without giving 
the meanings of the mofl efTential terms, on the fkfl occafions 
of their occurrence. It is not uncommon to meet with a writer 
who appears to believe, at leafl who certainly a^ upon, the 
notion that the right over words refides in him, and that others 
are wrong fo far as they differ from him. I do not only mean 
that there are many who have an undue belief in their own 
judgments, both as to words and things : but I fpeak of thofe 
who, though (bowing a proper modefly in refpedl to their own 
conclufionSy feem to be unable to do the fame with refped to 
their definitions of words. If all mankind had fpoken one lan- 
guage, we cannot doubt that there would have been a powerful, 
perhaps a univerfal, fchool of philofophers who would have be^ 
lieved in the inherent connexion between names and things; 
who would have taken the found man to be the mode of agita- 
ting the air which is effentially communicative of the ideas of 
reafon, cookery, bipedality, &c. The writers of whom I fpeak, 
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are more or lefi of this ichool ; they treat words as abfolute 
images of things by right of the letters which fpell them. '^ The 
French/' faid the iailor, "call a cabbage 2Ljhoe ; the fools ! why 
can*t they call it a cabbage, when they muft know it is one ?'' 

Equivocation may be uied in the form of a propofidon ; as 
for inftance, in throwing what ought to be an affirmative into 
the form of a qualified negative, with the view of making the 
negative form produce an impreffion. Thus a controverfial 
writer will afiert that his opponent has not attempted to touch a 
certain point, except by the abfurd afTerdon, &c. &c. &c. To 
which the other party might juftly reply, *' Your own words 
fliow that I have made the attempt, though your phrafe has a 
tendency, perhaps intended, to make your reader think that there 
is none, or at leaft to blind him to the diflFerence between none 
and none that you approve of" 

2. The /allacia amphibolia^ or amphibologia^ differs in nothing 
from the laft, except in the equivocation being in the conftruc- 
don of a phrafe, and not in a fingle term : as in confounding that 
which is Plato's (property) with that which is Plato's (wriring). 
Or, as in ^ Qui funt domini fui fiint fui juris ; fervi funt do- 
mini fui ; ergo iervi funt fui juris.' The ambiguides of con- 
ftrudion in our language, arifing from want of inflexions and 
genders are tolerably (and intolerably) numerous. The dif- 
ficulty of determining the emphadc word often gives a doubt as 
to the meaning. But very often indeed there is a want of the 
diftin&ion which the algebraift makes when he writes three-and- 
four tens as diftinguifhed from three and four-tens: (3 + 4). 10 
and 3+4.10. It cannot, for inftance, be faid whether ^ I intend 
to do it and to go there to-morrow ' means that it will be done 
to-morrow or not. It may be either — (I intend to do it and to go 
there) to-morrow, or — I intend to do it and (to go there to-mor- 
row). The prefumption may be for the firft conftru£tion : but 
it is only a prefumpdon, not a rule of the language. In an inftance 
cited by Dr. Whateley — " If this day happen to be Sunday, 
this form of prayer fliall be ufed and the h& kept the next day 
following," the conftru£lion is ambiguous, and the intended mean- 
ing probably againft the prefumpdon. There is a book of the 
laft century, written by a " teacher of mathematics, and writing 
mafter to Eton College." Were mathematics taught at Eton, 
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or not ? Pundluation may be an affiftance ; but it fo often hap- 
pens that the author leaves that point to the printer, that it is 
hardly (afe to rely upon it. Printers punduate correAly when 
the meaning is clear : but when it is ambiguous, they may be 
as apt to take the wrong meaning as any other readers. 

3, 4. The /allacia compofitionisj znd /allacia dtvifionhj confift 
in joining or feparating thofe things which ought not to be joined 
or feparated. If we may (ay that A is X and B is Y, (b diat A 
and B is X and Y, we have no r^ht to infer that we may form 
the compound and colledive names ^ A and B,' and ^X and Y/ 
and fay that ^ A and B' is ^X and Y.' Thus two and three are 
even and odd : but five is not even and odd. Again, two and 
five are four and three ; but neither is two four, nor five diree. 
It muft be remembered that the word all^ in a propofition, is not 
necefTarily (ignificative of a univer&l propofition : it may be a 
part of the defcription of the fubje£t. Thus in ' all the peers are 
a houfe of Parliament,' we do not ufe the words all the peers in 
the fame fenfe as when we (ay ^ all the peers derive their titles 
from the Crown.' In the fecond cafe the fubjed of the propo- 
fition is peer ; and the term all is diftributive, (ynonymous with 
each and every. In the firft cafe the fubje£t is all the peers^ and 
the term all is colle£tive, no more diftinguifhing one peer from 
another than one of John's fingers is diftinguifhed firom another 
in the phrafe, ^ John is a man.' The (ame remarks may be made 
on the v/ord fome; as in ^ (bme peers are dukes,' and ^(bme peers 
are the committee of privileges.' The all znd fame of the quan- 
tity of the propofition are diftributive terms ; the all and (bme of 
the fubje£l are colle£tive. Again, all men are a fpecies (of ani- 
mals) which no number of men are, wanting the reft. All men 
here make the one individual object of thought of a fingular pro- 
pofition. This amounts to an ambiguity of conftrudion, an 
amphibologia^ as do moft fources of fallacy falling under this head, 
which can therefore hardly be confidered as anything more than 
a cafe of the laft. We want another idiom or' the algebraical 
diftin6lion, as in * All (peers) hold of the Crown j (all peers) arc 
a houfe of Parliament.' 

5. The f allacia profodia or accentus was an ambiguity arifing 
from pronunciation, and its introduction (eems to lead to very 
minute fubdivifion of the fubjedt, and to enfure the entrance of 
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none but ludicrous examples. Burgerfdicius does not think it 
unworthy of himfelf to deicend to the following, ^ Oninis equus 
eft beftia ; onrinis juftus eft aequus, ergo omnis juftus eft beftia.* 
An older writer has ^ Tu es qui es ; quies eft requies ; ergo, tu 
es requies.' Thefe are mere puns; and the makers of them 
were fairly beaten by the contriver of ' Two men eat oyfters for 
a wager, one eat ninety-nine, the other eat two more, for he eat 
a hundred and won.' But more ferious fallacies may be referred 
to this head. A very forced emphaiis upon one word may, ac- 
cording to ufual notions, fuggeft falfe meanings. Thus, ^ thou 
ihalt not bear falfe witnefs againft thy neighbour,' is frequently 
read from the pulpit either fb as to convey the oppoAte of a pro- 
hibition, or to fuggeft that fubornation is not forbidden, or that 
anything falfe except evidence is permitted, or that it may be 
given yor him, or that it is only againft neighbours that falfe wit- 
nefs may not be borne. 

A flatement of what was faid, with the fuppreffion of fuch 
tone as was meant to accompany it, is thc/allacia accentus. Ges- 
ture and manner often make the difference between irony or 
larcafm, and ordinary affertion. A perfbn who quotes another, 
omitting anjrthing which fer ves to fhow the animus of the meaning \ 
or one who without notice puts any word of the author he cites 
in italics, fb as to alter its emphaiis ; or one who attempts to 
heighten his own affertions, fo as to make them imply more than 
he would openly fay, by italics, or notes of exclamation, or 
otherwife, is guilty of xki^fallacia accentus. 

To this fidlacy I fhould refer one of very common occurrence, 
the alteration of an opponent's propofition fo as to prefent it in 
a manner which is logically equivalent, but which alters the em- 
phafis, either as noticed in page 134, or in any other manner. It 
is generally not reafbning, but retort, which is the obje£t of the 
alteration : for inference cannot be altered by changing a propo- 
fition into a logical equivalent, but a fmart repartee may be very 
effedive againft <Some Xs are Ys,' but flat enough againft ^fome 
Ys are Xs.' And even when the proponent miftakes his own 
meaning, and mifcalculates his own emphafls, ftill, if the miftake 
be obvious, there is fallacy in taking advantage of it ; for he who 
communicates in fuch incorrect terms as fhow what the correct 
ones are, does, in fa6l, communicate in corrc£t terms, to all who 
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fee the ihowing. Of courfe, refpe£t for logic never ftood in the 
way of a fuccefsful retort from the time of Ariftode till now, nor 
will on this fide of the millenium. A (peculator once wrote to 
a fcientific fbciety, to challenge them to an (on his part) anti- 
Newtonion controverfy, relying on it that he could contend in 
mechanics, though avowedly ignorant of geometry. He was 
anfwered by a recommendation to ftudy mathematics and dyna- 
mics. His rejoinder was an angry pamphlet, in which, ind^^iant 
at the un&imefs, as he took it to be, of the recommendation, he 
exclaimed, ^ I did not confefi my ignorance of dynamics/ Had 
he been worth the aniwering, it would have been impoffible to 
refift the reply ^ No, but you (bowed it.* Had he written, as he 
meant 'It was not dynamics of which I confefTed ignorance,' 
and had an opponent written, as many would have done, ' You 
fay, fir, that you did not confefi your ignorance of djmamics : 
indeed you did not, you contented yourfelf with an ample diiplay 
of it/ he would have ufed tiie/allacia accentus. Nor would he, in 
my opinion, have been clear of it though he had only taken advan- 
tage of a wrong, but evidently wrong, placement of emphafis on 
the part of the afTailant. The ufe of fuch a weapon, as to its 
legitimacy, depends entirely upon the manner in which the ques- 
tion ihall be fettled how far irony is allowable. Where the anfwer 
is in the affirmative, a very obvious fallacy, as a farcafin, may be 
permitted. But I may here obferve, that irony idelf is generally 
accompanied by ^efaUacia accentus \ perhaps cannot be aflimied 
without it. A writer difclaims attempting a certain taik as above 
his powers, or doubts about deciding a propofidon as beyond his 
knowledge. A felf-fufficient opponent is very effi^&ive in afliir- 
ing him that his diffidence is highly conunendable, and fiiUy jufti- 
fied by the circumftances. 

6. TYi^fallacia figura di^ionisj as explained, means literally 
a miftake in grammar and nothing elie ; as that hecsLukJluvius 
is aqua it is humid Ay or that becauie aqua is feminine, (o is poeta. 

All thefe fallacies in dilfione come under the head of ambiguous 
language, and amount to nothing but giving the fyllogifm four 
terms, two of them under the fame name. The ^acies extra 
di£fionem are fet down as follows. 

I. TYitfallacia accident is ; and 2. That a dilfo fecundum quid 
ad di£fum Jimpliciter. The firfl of thefe ought to be called that 
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of a di&Q fimpliciter ad di&um fecundum quid^ for the two are 
correlative in the manner deicribed in the two phrafes. The firft 
confifts in inferring of the fubje£t with an accident that which 
was premifed of the fubjed only : the fecond in inferring of the 
fubjed only that which viras premifed of the fubjedl with an acci- 
dent. The firft example of the fecond muft needs be 'What you 
bought yefterday, you eat to-day ; you bought raw meat yefter- 
day \ therefore, you eat raw meat to-day/ This piece of meat 
has remained uncooked, as frefh as ever, a prodigious time. It 
was raw when Reifch mentioned it in the Margarita Philofo- 
phica in 1496 : and Dr. Whateley found it in juft the fame ftate 
in 1826. Of the firft, we may give the inftance ' Wine is per- 
nicious ; therefore, it ought to be forbidden.' The exprefTed 
premife refers to wine ufed immoderately: the conclufion is 
meant to refer to wine however ufed. This fpecies of ^lacy 
occurs whenever more or lefs flrefs is laid upon an accident, 
or upon any view of the fubje<Sl, in the conclufion, than was 
done in the premifes. As in the following : — ' All that leads to 
fuch philofbphy as that of the fchoolmen, with their logic, muft 
be unworthy to be ftudied, except hiftorically.* The intent of 
fuch a fentence is not formally to propofe the falfe fyllogifm, 
' The fchoolmen had that which led them to a falfe philofophy ; 
the fchoolmen had logic ; therefore, logic led them to a falfe phi-» 
lofbphy,' but only to take the chance of the ftrefs thus laid upon 
logic producing a difpofition to fuppofe that the logic was in fault. 
The premifes arc really : — 

The philofophy of the fchool-1 f 

men (who paid particular atten- > is < a &lfe philofophy. 

don to logic) J [^ 

{that the guides to which 
fhould be neglected, except 
as hiftory. 



'I 



Every falfe philofophy 



whence it is rightly inferred that the guides to fuch a philofophy 
as that of the fchoolmen (who ftudied logic) are only of hiftorical 
ufe. And the fame thing might equally be inferred of the fchool- 
men who ate mutton, a practice to which moft of them were as 
much addi6bed, no doubt, as to making fyllogifms. The art of 
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the fophift coniifts in making the accident which is either un- 
fiurly introduced, or withdrawn, or fubftituted, have an apparendy 
relevant relation to the fubjeft itfelf. Undoubtedly, the fchool- 
men's logic has a connexion with their philoibphy which the 
mutton they ate has not : but as long as it is not the connexion 
which permits the inference, it is abiblutely irrelevant. 

All the fidlacies which attempt the fubftitudon of a thing in 
one form for xhefame thing (as it is called) in another, belong to 
this head : fuch as that of the man who claimed to have had one 
knife twenty years, giving it fomedmes a new handle, and fome- 
times a new blade. The aniwer ^ven by the calculating boy 
(page 54, note) was, relatively to the queftion, a worthy aniwer, 
and took advantage of the common notion that a bean, after 
being (kinned, is ftill a bean, as before. More ierious difficulties 
have ariien from the attempt to feparate the ejfential from the 
accidental^ particularly widi regard to material objeAs. The 
Cartefians denied weight, hardnels, &c. to be eflendal to mat- 
ter, until at laft they made it nothing but fpace, and contended 
that a cubic foot of iron contained no more matter than a cubic 
foot of air. 

The law, in criminal cafes, demands a degree of accuracy in 
the ftatement of the fecundum quid which many people think is 
abfurd : and it appears to me that the lawyers often help the 
popular mifappreheniion, and give it excufe, by confounding 
errors of things with errors of words, after the example of the 
world at large. Any error of any kind, provided it be fmall in 
amount, pafles for a miftake in words only, by virtue of its fmall- 
nefs. By a miftake in words, I mean the addition or omiffion 
of words which, whatever they might do under another ftate of 
things, do not, as matters ftand, afFe£t the meaning. 

Take two inftances, as follows ; — Some years ago, a man was 
tried for ftealing a ham, and was acquitted upon the ground that 
what was proved againft him was that he had ftolen a portion of 
a ham. Very recendy, a man was convifted of perjury, * in the 
year 1846,' and an objection (which the judge thought of impor- 
tance enough to referve) was taken, on the ground that it ought 
to have been ' in the year of our Lord 1846.' There may, of 
courfe, be acknowledged rules, which, as long as they are rules, 
muft be obeyed, and which may make the fecond miftake as ne- 
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ceflarily vitiate an indi£lment as the firft. But, in difcuf&ng the 
policy of the rules, it would feem to me that the two cafes are 
entirely different. In both, no doubt, the reft of the indi6lment 
might, by implication, make good the meaning required : but 
there feems a great difference between allowing the remainder to 
corred an error, and allowing it to make good an infufficiency 
(fuppoAng the date, in the iecond cafe, to be really infufficient). 
In the fecond cafe, the accufed may fee the omiffion as well as 
another, and may coniider of his defence againft every alterna- 
tive : in the firft, he may be aflually led to appear in court 
with a defence not relevant to what will be brought againft him. 
The fecond may be a hardihip, the firft is an injuftice. And this, 
even on the fuppofidon that the reft of the indi6lment is to be 
allowed in explanation r for we have no more right to fuppofe 
that the true parts will correct the erroneous ones, than that the 
erroneous parts will afFe£t the conftruflion of the true ones. But 
there is good reafon to think that the fufficient defcription of one 
fentence may fupply what is wanted in the infufficient defcription 
of another, when infufficiency is all. 

But, perhaps, it will be held to be the better rule, that the re- 
mainder of the indidment ihould not be allowed in explanation. 
It will then be admitted by all that a material error, or a material 
infufficiency, fhould be allowed to nullify the charge. The dif- 
ference between the law and common opinion entirely relates 
to what conftitutes a material amount of one or the other. And 
here it is impoffible to bring the two together : for the law muft 
judge fpecies, while the common opinion will never rife above 
the cafe before it. In the two inftances, which by many will be 
held equally abfurd, a great diflFerence will be feen by any who 
will imagine the two defcriptions, in each cafe, to be put before 
two different perfbns. One is told that a man has ftolen a ham ; 
another that he has ftolen a part of a ham. The firft will think 
he has robbed a provifion warehoufe, and is a deliberate thief: 
the fecond may fuppofe that he has pilfered from a cook-fhop, 
poffibly from hunger. As things ftand, the two defcriptions 
may fiiggeft different amounts of criminality, and different mo- 
tives. But put the fecond pair of defcriptions in the fame way. 
One peribn is told that a man perjured himfelf in the year 1846 ; 
and another, that he perjured himfelf in the year of our Lord 



254 ^^ Fallacies. 

1846. As things ftand, there is no imaginable difference : for 
there is only one era from which we reckon. The two defcrip- 
tions mean the fame thing : nor can it even be (aid that one is 
complete and the other incomplete \ but only that one is leis 
incomplete than the other. The next queftion might have been) 
what lord was meant, our Lord Jefus Chrift, or our Lord the 
King ? both being phrafes of law. The anfwer will be, diat the 
number 1846 leaves no doubt which was meant. A very good 
anfwer, certainly ; but equally conclufive as to the fimple phrafe 

* in the year 1846.' The firft cafe is one in which the two de- 
fcripdons have a real difference of meaning : it is not fb in the 
fecond. 

3. The pititio principii is one of the logical terms which has 
almofl found its way into ordinary life. It is tranflated by the 
phrafe begging the quejiion^ that is, afTuming the thing which is 
to be proved. This is alfb called reafoning in a circle^ coming 
round, in the way of conclufion, to what has been already for- 
mally affiimed, in a manner exprefled or implied. I (hall referve 
what I have to fay on the juftice of this tranflation, and take it 
for the prefent as good. 

Every colle6live fet of premifes contains all its valid condu- 
fions \ and we may fairly fay that, fpeaking obje£tively of the 
premifes, the afTumption of them is the afTumpdon of the con- 
clufion ; though, ideally fpeaking, the prefence of the prcdiifes 
in the mind is not necefTarily the prefence of the conclufion. But 
by this fellacy is meant the abfolute afTumption of die fingle con- 
clufion, or a mere equivalent to it, as a fingle premife. If the 
conclufion be ^ Every X is Z' and if it be formally known that 
A and X are identical names, and alfb B and Z, then to alTume 

* Every A is B' as a premife in proving * Every X is Z' would 
be a manifefl petitio principii^ or begging of the queflion. But 
even this mufl be faid hypothedcally ; it is fiippofed fuUy agreed 
between the difputants that the two idenddes are granted. Let 
it be otherwife, and there is no petitio principii: it is then fair to 
propound A)B, which, if difputed, is to be proved, and afterwards 
to reafon as in A)Bh-B)Z=A)Z, X)A + A)Z=X)Z. Striaiy 
fpeaking, there is no formdl petitio principii except when the very 
propofidon to be proved, and not a mere fynonyme of it, is 
afTumed. This of courfe, rarely occurs : fo that the fellacy to 
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be guarded s^;ainft is the afllimption of that which is too nearly 
the fiune as the concluiion required. And then the fallacy is 
nothing diftin£l in itfelf : but merely amounts to putting forward 
and claiming to have granted that which (hould not be granted. 
When this is done, it matters little as to the chara6ler of the 
fallacy, whether the undue claim be made for a propofition which 
is nearer to, or further fix>m, the concluiion to be proved. When 
proof is oflfered, the advancement of the condufion in other words 
is of courie not petitio principii : when proof is not offered, the 
afliimpdon of that which (with other things proved) would prove 
the condufion, is a fallacy of the fame charafler in all cafes. 
There is an opponent fallacy to the petitio principii which, I fuf^ 
pe£l, is of the more frequent occurrence : it is the habit of many 
to treat an advanced propofition as a begging of the queflion the 
moment they fee that, if eftablifhed, it would eflablifli the quef^ 
don. Before die advancer has more than flated his thefis, and 
before he has dme to add that he propofes to prove it, he is 
treated as a fophifl on his opponent's percepdon of the relevancy 
(if proved) of his drA ftep. Are there not perfbns who think 
that to prove any previous propofition, which necefTarily leads to 
the concluiion adverfe to them, is taking an unfair advantage ? 

There is another cafe in which begging the queflion may be 
unjufUy imputed. It fhould be remembered that demonjirative 
inference is not the only kind of inference : there is elucidatory 
inference, recapitulatory inference, &c. A propofldon may have 
its afTerted explanation prefented as a iyllogifip, the inference of 
which, as demonflradon, might well be called a refult of petitio 
principii. Say ^ it never could have been doubted that men would 
apfJy fdence to the produdion of food.' If there fhould be any 
hefitadon about this, the explanadon of man under the phrafe 
which is exdufively charaderiflic of him, rational animal^ would 
remove it : the animal mufl have food, the radonal being will 
have fcience. But it would be begging the quefHon to afTert that 
the fyllogifm of elucidadon ' A radonal animal is, &c. ; man is, 
&c; therefore man is, &c.' is a demonflradon. And out of this 
arifes the fallacy of prefuming that an author meant demonjiration^ 
when he can only be fairly conflrued to have attempted elucida- 
don of what he fuppofed would, upon that elucidadon, ht granted. 
The forms of language are much the fame in the two cafes. 
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It has been obferved that Ariftotle hardly ever u(es the phrafe 
a^X^^ cunTcrOauy principium petere : it is to i{ afx^f and to h apxjny 
that which is (ought to come) out of, or is in, the principle. By 
the word principium he diftin£Uy means that which can be known 
ofitfelf. He lays down five virays of ajfuming that which ou^t 
to come out of a felf-known principle, of which begging the quei^ 
tion is the firft. The others are afTuming the univerfal to prove 
the particular ; afTuming a particular to help to prove the uni- 
verfal \ afTuming all the particulars of which the univerfal may 
be compofed ; and afTuming fomething which obvioufly demon- 
flraies the conclufion. 

Among the earlier modem writers, as far as I have feen them, 
there is fome diverfity in their defcription of the petitio principii. 
That the principium was meant to be the thing known of itfelf, 
the afx^ of Ariflotle, as &r as the introduction of the word is 
concerned, feems clear enough. Was it not then by a mere cor- 
ruption that it was frequently confounded with the conclufion, 
the ^ quod in principio quaefitum fuit ? ' Did not the fame in- 
accuracy, * which confounds the to hi of x? of Ariflode with the 
a^X^ itfelf, govern the change of the word ? Mofl writers take 
the fallacy of the petitio principii as meaning that in which the 
conclufion is deduced either from itfelf, or firom ibmething which 
requires proof more, or at leafl as much, ignotius aut aque igno- 
turn. But fome, in their definitions, and flill more in their ex- 
amples, fupport the following meaning, which I flrongly fufped 
to be the true derivation of the phrafe, however the principium 
and quod in principio might afterwards have been confounded with 
one another. The philofbphy of the time confifled in a large 
variety of general propofitions (principles) deduced firom autho- 
rity, and fuppofed to be ultimately derived from intrinfic evidence, 
felf-known, or elfe by logical derivation from fuch principles. 
Thefe were at the command of the difputant, his opponent could 
not but admit each and all of them : the laws of difputation de- 
manded f the afTent which the geometer requires for his poflu- 

* Sir W. Hamilton of Edinburgh (notes on Reid, p. 761^) (ays that 
principium is always ufed for that on which fomething elfe depends. 

f Does a traditional remnant of this convention ftill linger in the notun- 
frequent notion that a difputant is entitled to the concefFion of his primcipia ? 
We ufed to hear * You muft grant me my firft principles, elfe I cannot 
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btes. Except when, now and then, literary (bciety was fhaken 
to its very foundations by a difpute which aiFeded any of them, 
as a nominalift controverfy or the like moral earthquake. The 
moft frequent lyllogifin was one which, having the form Barbara^ 
had a principium for its major, and an exetnplum for its minor : 
as in * All men are mortal {principium) ; Socrates is a man {ex^ 
implum); therefore Socrates is mortal. The petitio principii^ 
then, occurred, when any one, to prove his cafe, made it an ex- 
ample of a principle which was not among thofe received, with- 
out oflfering to bring the former under the logical empire of the 
latter. And ibme writers define the fallacy as occurring Ji 
CMtingat in fylhgifmo principium petere; where by principium 
they mean the principle which generally occurs in the major pre- 
mife, and by their inftances they clearly (how that they mean to 
include nothing but the fimple fyllogifm of principle aiid example. 
They would leave us to infer that if any one fhould happen to 
conftru£t a fyllogifm in which both premifes are principles, one 
or both not received, the inference, though denied by (Imple 
denial of one or both premifes, would not be confidered as tech- 
nically the petitio principiiy which with them was, as it were^ 
petitio principii exemplum continentis. 

It has often been afTerted that all fyllogifm is a begging of the 
queftion, or a petitio principii in the modern fenfe, an afTumption 
of the conclufion. That all premifes do, when the argument is 
objeAively confidered, contain their conclufion, is beyond a doubt : 
and a writer on logic does but little who does not make his reader 
folly alive to this. But the phrafe, as applied to a good fyllo- 
gifm, is a mifapprehenfion of meaning : for its definition refers 
it to what is afTumed in one premife. The mofl fallacious pair 
of premifes, diough expreffly conftrufted to form a certain con- 
clufion, without the leafl reference to their truth, would not be 
afTumtng the queflion, or an equivalent. But a further charge 
has been made againil the fyllogifm, namely that very often the 
conclufion, fo fzr from being deduced from the principle, is 
adually required to deduce it : that for inflance, in ^ All men are 

argue.' Cardinal Richelieu's anfwer to his applicant's iJfaut vii/re, namely, 
Je H^en ims fas la neceffite^ had fomething of inhumanity in it : but, as 
9pplied to the Mais, Monfieur, il f out fe tUfputer oi t\it preceding afTumption, 
It would generally be quite the reverfe. 
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mortal; Plato is a man; therefore Plato b mortal' we do not 
know that Plato is mortal becaufe all men are mortal, but that 
we need to know that Plato is mortal, in order to know that it 
is really true that all men are mortal. There is much ingenuity 
in this argument : but I think a little confideration, not of the 
iyllogifm, but of how we ftand with refpedl to the fyllogifin, will 
aniwer it. 

When we (ay that A is B, we do not merely mean that the 
thing called A is the thing called B : if we fpoke of objeds as 
obje£ls, it would not matter under what name, and < A is B ' would 
be no other than ^ B is B ' and the very propofidon itielf would 
be of its own nature a mere identity, an aflerdon that what is, is. 
It feems to me that between obje&s, thus viewed, there can nei- 
ther be propofidons nor fyllogifms. A may remind us of a thing 
as fuggefting one idea to our minds ; B of the fame thing as 
fuggefting another : and the propofldon ^ A is B' then aflerts that 
the two ftates of our mind are from the &me external iburce. 
Our logic, in wholly (eparating names from objects, and dealing 
only with the former, makes a ibrt of fymbolic reprefentadon of 
the diftin£tion between ideas and obje^s. 

Now the objefbion above ftated to the fyllogifm appears to me 
to be founded upon thinking of the obje£l, as if it had no names. 
Suppofe all things marked, each with every name which can be 
applied to it. Undoubtedly then, each one marked man will 
have the mark mortal upon him, and fbme the mark Plato^ it 
may be : and by the dme all the marks are put on, and to a per- 
fon who is fuppofed to be immediately cognizant of the fimul- 
taneous exiftence of two or more marks on the fame thing, it 
would be an abfurdity to attempt any fyllogifm at all. What 
coexiftence of marks could there be which he muft not be fup- 
pofed to have noted in making the indudion neceflary for a uni- 
verial propofition. When he colle£led the elements of* All men 

are mortal ' he faw amohe the reft and fet it down. But 

man ° 

fuppofe that his knowledge is not acquired, as to different marks, 

all at once : but that each coincidence of marks is to be a fepa- 

rate acquifition to his mind. Then he does not know, by the 

time he has found out that * All men are mortal * whether Plato 

be mortal or not. Plato may be a ftatue, a dog, or a book written 
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by a man of that name. Plato does not carry man with it : his / 
major tells him nothing about Plato, mitil he has the minor, 
^ Plato is a man ' and then, no doubt, he has abfolutely acquired 
the conclufion ' Plato is mortal.' The whole objeftion tacitly 
aflfumes the fiiperfluity of the minor ; that is, tacitly afTumes we 
know Plato to be a man, as (bon as we know him to be Plato. 
Grant the minor to be fuperfluous, and no doubt we grant the 
neceffity of conneding the major and the conclufion to be fuper- 
fluous alfo. Grant any degree of neceffity, or of want of neccf- 
Gtjj to the minor, and the lame is granted to the connedtioivof 
the major and cpndufion. 

In the preceding cafe, the fyllogifin is looked upon as one of 
communication, by the authors of the obje£tion \ while at the 
fame time it is tacitly afllimed that the minor does not commu- 
nicate : Plato, by virtue of our acquaintance with the name, is 
taken to be a man. 

Moreover, it is to be noted that the propofition ufed in argu-^ 
ment, whether to ourfelves or to others, is very frequently not 
fo much the mere attribution of one idea to another, as a decla- 
ration that pro hac vic€ the idea contained in the more extenfive 
term is all that is wanted, and that the differences which con- 
ftitute the fpecies are not to the purpofe. Or (page 234) it is 
the diminution of the comprehenfion which is neceifary, and the 
increafe of extenfion is only contingent. It is ftripping the com- 
plex idea of the unneceflary parts, to prevent only what is requi^ 
fite. Thus any one who will afTert that, in the Moiaic account, 
no animal life whatever was deflroyed by flaughter before the 
deluge, mufl be convinced by being reminded that an antedilu-* 
vian (Cain) killed Abel who was a man and therefore an animal. 

With the petitio principii may be clafTed (for it might alfo be 
referred to other fallacies) cafes of the imperfedl dilemma. Sup- 
pofe we fay ' Either M or N muil be true : if M be true, Z is 
impoffible \ if N be true, Z is impoffible ; therefore Z is impof^ 
fible.' Now if the disjun6live premife ought to have been 'ei- 
ther M or N or Z is true,' here would have been almoft an ex- 
prefe petitio principii. For example, (ay * A body niufl either be 
in the flate A or the ftate B ; it cannot change in the ftate A ; 
it cannot change in the ftate B ; therefore, it cannot change at 
all.' Now, if the alternative A or B be neceflary, the corredt • 
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ftatement may be * A body muft either be in the ftate A, or in 
the ftate B, or in the ftate of tranfition from one to the other.* 
Of this kind is the celebrated fophifm of Diodorus Cronus, that 
motion is impof&ble, for all that a body does, it does either in 
the place in which it is, or in the place in which it is not, and it 
cannot move in the place in which it is, and certainly not in the 
place in which it is not. Now, motion is merely the name of 
the tranfition from the place in which it is (but will not be) to 
that in which it is not (but will be). It is reported that the in- 
ventor of this ibphifm fent for a furgeon to fet his diflocated 
(boulder, and was anfwered that his ftioulder could not have been 
put out either in the place in which it was, or in the place in 
which it was not ; and therefore, that it was not hurt at all. 

4. The ignoratio elenchiy or ignorance of the refutation ^ is what 
we fhould now call anfwering to the wrong point : or proving 
fomething which is not contradictory of the thing aflerted. It 
may be confidered either as an error of form or of matter ; and 
it is, of all the fallacies, that which has the wideft range. Such, 
for inftance, as the cafe of a writer I have read, who admits that 
certain evidence, if given at all, would prove a certain point ; and 
admits that fuch evidence has been given : but refuies to admit 
the point as proved, becaufe the evidence was given in aniwer to 
objections, and in a fecond pamphlet. The pleadings in our courts 
of law, previous to trial, are intended to produce,outof the varieties 
of ftatement which are made by parties, the real points at ifliic ; 
fo that the defence may not be ignoratio elenchiy nor the cafe the 
counter-fallacy, which has no correlative name, but might be 
called ignoratio conclujionis. If a man were to fue another for 
debt, for goods fold and delivered, and if defendant were to reply 
that he had paid for the goods furniflied, and plaintiflF were to 
rejoin that he could find no record of that payment in his books ; 
the fallacy would be palpably committed. The rejoinder, fup- 
pofed true, (hows that either defendant has not paid, dr plaindiF 
keeps negligent accounts ; and is a dilemma, one horn of which 
only contradicts the defence. It is plaintifPs buiinefs to prove 
the fale, from what is in his books, not the abfence of payment 
from what is not ; and it is then defendant's bufinefs to prove 
the payment by his vouchers. 

It is commonly faid that no one can be required to prove a 
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negative, and often that no one can prove a negative. There is 
much confiiiion about this : for any one who proves a pofltive, 
proves an infinite number of negatives. Every thing that can be 
proved to be in St; Paul's Cathedral at any one moment is fairly 
proved not to htm more places than I can undertake to enume- 
rate. What is meant is, that it is difficult, and may be impoffible, 
to prove a negative without proving a pofitive. Accordingly, 
when the two fides of die queftion confifl of a pofitive and nega- 
tive, the burden of proof is generally confidered to lie upon the 
perfbn whofe intereft it is to efbiblifh the pofitive. This being 
underflood, it is ignoratio elenchi to attempt to transfer the charge 
of proving the negative to the other party. But this rule is by 
no means without exception : diere are many departures from it 
in the law, for example, though not under the mofl logical 
phrafes. For inflance, a homicide, as fuch, is confidered by the 
law a murderer, unlefi, failing juflification, he can prove that he 
had no malice. Here, in the language of the law, the homicide, 
fuppofed unjuflifiable, is in itfelf a prefumption of malice, which 
the accufed is to rebut. It is not true, in point of fa£l, that fuch 
prefumption exifls on the mere cafe of homicide, independent of 
the manner of it : if the law will confult its own records, it will 
find that, for one homicide with malice of which it has had to 
take cognizance, there are dozens at leafl, done in heat of blood, 
and called manflaughters. But the cafe flands thus ;— the alter- 
natives are few, fb that proving the negative of one, which the 
accufed is called on to do, can be done by proving the affirmative 
one out of a fmall number. There are but malice, heat of blood, 
mifadventure, infanity, &c. to which the adion can be referred. 
Of thefe few things, it is eafier for the accufed to eflablifh fbme 
one out of feveral, above all when motive is in queflion (of which 
only himfelf can be in pofleffion of the mofl perfedl knowledge) 
than it is for the profecutor to eflablifh a particular one. And 
the principle on which he is called on to eflablifh a negative (or 
rather another pofitive) is that the burden of proof fairly lies on 
the one to whom it will be by much the eafiefl. The proof of 
a negative, then, being as eafy as, in fzd identical with, the 
proof of one of the pofitive alternatives, fuch proof may, from 
the circumflances, lie upon a difputant, particularly when the 
number of the alternatives is few. But the negative proofs a 
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very different thing, is of its own nature hardly attainabk, and 
therefore hardly to be required. A book has been miflaid ; is it 
in one room or the other ? If found in the fecond room, there 
is proof of the negative as to the firft : and almoft any one who 
can read can be trufted to &y, on his own knowledge, that in a 
certain room there is a certain book. But to give negative proof 
as to the firft room, it muft be made certain, firft, that every 
book in the room has been found and examined, fecondly, that 
it has been corre6Uy examined. No one, in fiid, can prove 
more than that he cannot find the book : whether the book be 
there or not, is another queftion, to be fettled by our opinion of 
the vigilance and competency of the fearcher. Controverfialifts 
conftantly lay too much ftrefe on their own negative proofs, on 
their / cannot find^ even as to cafes in which it is palpably not 
their intereft to find. 

Somewhat akin to the preceding is the conftant fallacy of con- 
troverfialifts, conveyed in their fhong aflerdon of the refults of 
their own arguments. Few can bear to admit that there b a 
queftion for others to decide ; and after fumming up bodi fides, 
to feparate the points which the reader is to pronounce upon. 
They muft decide for him, and thus zSt both counfel and judge : 
probably becaufe their arguments are not fo convincing to their 
own minds as they wifh them to be to the reader's. They prove, 
at the utmoft, their own convi^on that they have the right fide : 
but the thing to be proved is that fuch convi£lion is well founded. 
They know the maxim Si vis me JUn^ dolendum eft primum ipji 
tibiy and think it will hold good of the reafbn, as well as of the 
feelings : as it will, to fome. The confequence is, that the deli- 
berate reader fufpefls them, and feels inclined rather to differ 
than agree : he will not dance to a writer who pipes too much. 
Juft as " I'll tell you a capital thing," lets the hearer upon avoid- 
ing laughter, and gives him notice to try ; fo ^ I intend to give 
moft unimpeachable proof,' puts the judicious reader upon look- 
ing for inadmiffible affumptions, and he is feldom allowed by 
fuch writers to look in vain. But, if the difputant who begins by 
declaring his intention to be irrefiftible, be fiifpicious, the one 
who ends by announcing that he is fo, is abfblutely (elf-convided. 
If it be very clear, why fhould he fay it ? Does he tell his reader 
that he muft remember to diftinguifh the black letters from the 
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white paper, or does he print at the top of the book ^ keep this 
fide uppermoft ?' Thefe things (eiTential as they are) he really 
does leave to the reader : but he dares not truft the latter to find 
out (though he (ays it is as clear as black and white) that his ar- 
guments are (b ftrong and fo good, that nothing but wilful dif^ 
honeffy, or hopelefs prejudice, can refifl their force. 

Another common form of the igncratio elenchij lies in attri- 
buting to the conclufion aflerted fome ultimate end or tendency. 
Thus, an argument in fevour of checking the power of the 
Crown is called Jacobinifm ; of an increafe of that power, abfo- 
lutifnr: though the argument propofed may be found, indepen- 
dently of its propofer's wiflies. This is a cafe in which the refult 
of the method is juftiiiable, though the method is wrong. Many 
readers will remember the advice given by an old judge to a 
young one, ' Give your judgments without reafbns ; mofl likely 
your decifions will be right; and it is jufl as likely that your 
reafbns will be wrong.' This advice (hould be followed by many 
of thofe who judge or decide arguments. The propofer is of a 
known opinion, which gives him a ftrong bias towards the con- 
clufion of the argument. He is a witnefs (page 205), and the 
effed upon the mind of the receiver is to be that of the united 
argument and teftimony. The teftimony is, in the receiver's 
mind, of a low order ; the propofer is a radical, and the receiver 
is of opinion that a radical would pick a pocket : or elfe, perhaps, 
the propofer is a tory, and the receiver is of the belief that a tory 
muft have picked a pocket. Thefe opinions may be right or 
wrong; but they exift: and there is certainly no formal fallacy 
in admitting them, as afFedling the teftimony, to fubtradl from 
the probability of the truth of the conclufion. But there is a 
formal fallacy, a decided ignoratio elenchij in throwing all the in- 
difpofition to receive upon the invalidity of the argument. 

There is a much more culpable form of the fame fpecies. 
If fuch a conclufion were admitted, it would lead to fuch and 
fiich another conclufion, which is not to be admitted. In quef^ 
tions of abfblute demonftration, this procefs is found : if B be 
certainly fidfe, and if it be the neceflary confequence of A, then 
A muft alfo be falfe. But it is unfound when it takes the form, 
* I believe B to be falfe ; I believe it to follow from A ; there- 
fore I afTume a right to difbelieve A whatever evidence may be 
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offered for it ? This Macy is fufficiently expofed in page 209. 
There is a tradition of a Cambridge profeflbr who was once 
afked in a mathematical difcuffion ^ I fuppofe you will admit that 
the whole is greater than its part,* and who anfwered, * Not I, 
until I fee what ufe you are going to make of it«' This was no 
doubt the extreme cafe ; the more, ordinary one arifes in a great 
meafure fi-om the great fallacy of all, the determination to have 
a particular concluiion, and to find arguments for it. Obferve a 
certain peribn who is led on by a wily opponent in converfadon : 
nothing is prefented to him except what his reafbn fiiUy concun 
in, and no inference except what is indifputable. At a fudden 
turn of the argument, he fees a fevourite conclufion, which he 
cares more for than for all the reafbnings that ever were put 
together, upfet and broken to pieces. He coniiders himfelf an 
ill-ufed man, entrapped, fwindled out of his lawful goods ; and 
he therefore returns upon his fteps, and finds out that Ibme of 
the things which he admitted when he did not fee their con- 
fequences, are no longer admiffible. Neither he nor the oppo- 
nent has the leaft idea of the nature of probable arguments, and 
of their oppoiition : both proceed as if the train of reafbning were 
either demonftration or nothing. The conclufion, formed perhaps 
upon teflimony, which is more likely to be a guide to truth for 
the mind in queflion than any appreciation of argument which 
that mind could make, mufl, according to the maxims of the age, 
be referred to argument, and argument only. The perpetual and 
wilful fallacy of that mind is the determination that all argument 
fhall fupport, and no argument fhall fhake, the conclufion. If 
there were only a diflin^ perception of another fburce of con- 
viction, (o flrong that ordinary argument can neither materially 
weaken, nor materially confirm itj there would be fenfe in the 
conclufion ; fenfe, becaufe there is truth. Right or wrong, fuch 
is the fource of mofl convi£lions in, perhaps, mofl minds : fiich 
fburce ought therefore to be acknowledged. It would be an ex- 
cellent thing, if, in any difputed matter, thofe who are better 
fatisfied by authority of the truth of one fide of the conclufion 
than of the validity of argument in general, would avow it, keep 
their own fide, and let others do the fame. But here is the diffi- 
culty : the perfbns who fhould avow fuch a flate of mind are as 
much difpofed to make converts as others : they do not like to 
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debar themfelves from diflemination of their opinions. Accor- 
dingly they propound their beft arguments, be they what they 
may^ as what ought to produce all the conviction which them- 
felves feel. On this point fee page 194. 

The whole clais of argument a ad hominem^ having (pme refe- 
rence to the particular peribn to whom the argument is addreiTed, 
will generally be found to partake of the faDacy in queftion. Such 
are recrimination and charge of inconjiftency^ as, ^ You cannot ufe 
this ailerdon, becaufe in fuch another cafe you oppofe it/ But 
if the original argument itfelf fhould be a perfonal attack, then 
fuch a retort as the preceding may be a valid defence. 

In many fuch argumenta ad hominem^ it is not abfblutely the 
£une argument which is turned againft the propofer, but one 
which is aflerted to be like to it, or parallel to it. But parallel 
cafes are dangerous things, liable to be parallel in immaterial 
points, and divergent in material ones. A celebrated writer on 
logic aflerts, that no one who eats meat ought to obje<^ to the 
occupation of a fportfinan on the ground of cruelty. The parallel 
will not exift until, for the perfbn who eats meat, we fubftitute 
one who turns butcher for amafement. There is, or was, a vul- 
gar notion that butchers cannot fit on a jury. Suppofe that fuch 
a law were propoied, on the ground of the habits arifing from 
continual infli£lion of death. Would it really be a counter-argu- 
ment that men who eat meat have the fame animus and are liable 
to acquire the fame habits. It is contended (juftly or not) that 
a defire to take life for fport is a cruel defire ; to anfwer that 
thofe who eat flefh from which life has been taken by others have 
therefore alio cruel defires, ought to be called arguing a di£fo 
fecundum quid ad di£fum fecundum alterum quid. The matter is 
clear enough. Cruelty of intention (the thing in queftion) muft 
be fettled by our judgment of the circumftance in which the 
fport confifts. A perfbn who feeks bodily exercife and the ex- 
citement of the chafe, and who can acknowledge to himfelf that 
his obje£l is gained on the birds which he mifTes, as well as upon 
thofe which he hits, even if thoughtlefs, cannot be faid to a£l 
with cruelty of intention. But the fportfman, as he calls himfelf, 
who coUeds his game in one place, merely that he may kill, 
without exercife, or feeling of fkill, is either culpably thoughtlefs, 
or elfe a favage, who delights in the inflidtion of death. Let any 
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man a(k himfelf, whether in the event of his being called upon to 
vote for a perfedly abfblute fovereign, he would feel much con- 
cerned to inquire whether the candidate was or was not a fport£> 
man of the firft kind : and then let him afk himfelf the fame 
queftion with refped to the iecond. 

The moft amufmg, and perhaps the moft common, example 
of the ignoratio elenchi^ is the taking exception to Ibme part of 
an illuftration which has nothing to do with the parallel. The 
word illuftration (though it mean throwing light upon a thing) 
is ufually confined to that fort of light which is derived firom 
fhowing a procefs of difficulty employed upon an eafier cafe. 
The firft fidlacy may be committed by the illuftrator. He has 
before him the fubje£l matter of the premifes, their connexion in 
the procefs of inference, and the refult produced. Either may 
be illuftrated ; thus, if it be doubtful whether fuch premiib 
may be employed, the illuftrator may throw away his mode of 
connexion, and choofe another : if the procefs of inference be 
doubtful, he may choofe other premifes : and fo on. But he may 
illuftrate the wrong point : and this is a fallacy very common to 
teachers and le£turers. The greateft difficulty in the way of 
learners is not knowing exa£Uy in what* their difficulty confifts$ 
and they are apt to think that when fomething is made clear, it 
muft be the fomething. I am of opinion that the examples 
given of fyllogifms in works of logic are examples of wrong 
illuftration. The point in queftion is the form, the obje6l is to 
produce conviftion of the form, of its necefTary validity. If the 
ftudent receive help from an example ftated both in matter and 
form, the odds are that the help is derived fi'om the plainnefi 
of the matter, and from his convi£tion of the matter of the con- 
clufion. If this be the cafe, he has not got over his difficulty. 
Many learners are puzzled to fee that ' Every Y is X' is not a 
neceflaiy confequence of * Every X is Y.' If the want of con- 

• Every learner, in every fubjefl, ihould accuftom himfelf to endeavour 
to ftate the point of difficulty in ivriting^ whether he want to Ihow the re- 
fult to another or not. I wifh I had kept a record of the number of times 
which I have infifted on this being done, previoufly to undertaking the ex- 
planation, and of the proportion of them in which the writer has acknow- 
ledged that he faw his way as foon as he attempted to aik the road in precife 
written language. That proportion is much more than one half. Truly 
faid Bacon, that writing makes an exa6l man. 
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ncxion be eftaUilhcd by an inftance, as by appealing to their 
knowledge that every bird » not a goofe, though every goofe be 
a bird, their knowledge of the propofition is not logical. The 
right perception nuy, no doubt, be acquired by refle£Uon on in- 
ftances : but the minds which are beft &tisfied by material in- 
ftances, are alfo thofe which give themfelves no further trouble. 

The illuftradon being fuppofed correal, there is more than one 
fidkcious mode of oppofing it. Some peribns will difpute the very 
method of illuftration of form, in which the lame mode of infer- 
ence is applied toeafier matter ; but thefe are mere b^nners,hardly 
even entitled to a name which fuppofes the poffibility of progrefi. 
Others will deny the analogy of the matter, and thefe there is no 
means of meeting : for illuftration b ad bamimmj and the per- 
ception of it cannot be made purdy and formally inferential : a 
denier of the force of an illuftration is inexpugnable as long as 
he only denies. But when he attempts more, when he indicates 
the point in which the illuftration fails, he very often falls into the 
error of attacking an immaterial point. If any one were to con- 
tend (as fbme do) that it is unlawful to take the life of any ani- 
maly he might be aiked what he would &y if Guy Faux had 
trained a pigeon to carry the match to the vault, would it have 
been lawful to (hoot the bird on its way or not ? There are not 
a few who would think it an anfwer to (ay that he could not 
have trained the pigeon, or that pigeons were not then trained 
to carry. 

5. 'The /aHacia cmfequeHtli (now very often called a nonfe- 
paiwr) is die fimple affirmation of a conclufion which does not 
(bOow from the premifes. If the fchoolmen had lived in our 
day, they would have joined with th» the affirmation of logical 
form applied to that which wants it, a very common thing among 
us. A little time ago, either the editor or a large-type correfpon- 
dent (I forget which) of a newfpaper imputed to the clergy the 
maintenance of the ^ logic ' of the following as ^ confecutive and 
without flaw.' This was hard on the clergy (particularly the 
Oxonians) for there was no middle term, neither of the conclud- 
ing terms was in the premifes, and one negative premife gave a 
pofidve conclufion. It ran thus, 

Epifcopacy is of Scripture origin. 
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The church of England is the only epifcopal church in Eng- 
land, 

Ergo, the church eftablUhed is the church that fhould be fup- 
ported. 

Many cafes offend fo flighdy that the offence is not perceived. 
For inftance * knowledge gives power, power is deflrable, there- 
fore knowledge is defirable* is not a fyllogifm ; there is no mid- 
dle term. It is a forites, as follows, ^ knowledge is a giver of 
power, the giver* of power is the giver of a defirable thing, the 
giver of a defirable thing is defirable, therefore knowledge is de- 
fu^ble.* 

It fhould be noted, however, that the copula ^ gives' reiem- 
bles ^ is greater than* (page 5) and is an admiffible copula in in- 
ferences with no converfion, provided that ^ A gives B and B gives 
C,' implies ^ A gives C/ The fame may be iaid of the verbs to 
bring, to make, to lift, &c. And many of thefe verbs are, by 
the unfeen operation of their having the efkA of is in inference, 
often fupplanted by the latter verb in phrafeology. Thus we 
fay ^murder is death to the perpetrator' where the copula is 
brings; *two and two are four' the copula being 'have the 
value of* &c. But this pnuElice may lead to Hdlacies, as above 
(hown : which muft be avoided by attention to the clais of verbs 
which communicate their a6lion or ftate, fuch as make, give, 
bring, lift, draw, rule, hold, &c. &c. All thefe verbs are applied 
to denote the caufe of the feveral actions : fo, to give that which 
gives, or to bring that which brings, is to give or to bring. The 
boy who was faid to rule the Greeks becaufe he ruled his mo- 
ther, who ruled Alcibiades, who ruled the Athenians, who ruled 
the Greeks, would have been corre£Uy (aid fo to. do, if the mat- 
ters of rule had been the &me throughout. 

6. The non caufa fro caufa. This is the miftake of imagin- 
ing necefTary connexion where there is none, in the way of caufe^ 
confidered in the wideft fenfe of the word. The idioms of lan- 
guage abound in it, that is, make their mere expreffions of phe- 
nomena attribute them to apparent caufes, without intent to 
afTert real connexion. Thus we fay that a tree throws a (hadow, 

• fiecaule power is denrable. Sec page ii 5, as to this ftcp. 
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to delcribe that it hinders the light. When the level of a billiard 
table is not good, the favoured pocket is (aid to draw the balls. 
A particular cafe of this fallacy, which is often illuftrated by 
the words poft boc^ ergo propter hocy is the conclufion that what 
follows in time follows as a confequence. When things are feen 
together, there is frequently an afTumption of necefTary connexion. 
There is, of courfe, a prefumption of connexion : if A and B have 
never been feen apart, there is probability (the amount of which 
depends upon the number of inftances obferved) that the remov^ 
of one would be the removal of the other. It is when there is 
only one inftance to proceed upon that the aiTumpdon falls under 
this fallacy ; were there but two, indu£live probability might be 
faid to begin. The fallacy could then confift only in eftimating 
the probability too high. 

As may be fuppofed, the non caufa pro caufa arifes more often 
from mere ignorance than any other fallacy. To take the two 
inftances that I happened to meet with neareft to the time of 
writing this page ; — Walpole, remarking on the uniform pra£tice 
among the old writing-mafters of putting their portraits at the 
banning of their works, remarks that thefe men feem to think 
their profeffion gives pofterity a particular intereft in their fea- 
tures. Probably they did not think about it : the ufage of the 
day prevented any man from being chargeable with undue va- 
nity who exhibited his phyfiognomy, and moji of the writing 
mafiers were themfehes engravers^ and either did their own por- 
traits, or more probably made ufe of their acquaintance with the 
more celebrated engravers for whom they did the under drudgery, 
to get themfelve^done on eafy terms. Again, Noble (in his con- 
tinuation of Granger) remarks that Saunderfon had fuch a pro- 
found knowledge of muftc, that he could diftinguifh the fifth 
part of a note. The author did not know, firft, that any perfon 
who cannot diftinguifh lefs than the fifth part of a note to begin 
with, fhould be bound over to keep the peace if he exhibit the 
Icaft intention of learning any mufical inftrument in which in- 
tonation depends upon the ear ; and fecondly, that if Saunderfon 
were not fo gifted by j^ije, knowledge of mufic would no more 
have fupplied the <lc9|P^^'^ knowledge of optics would give 
him fight. '^^ 

The/allacia plurium interrogationum confifts in trying to get 
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one anfwer to ieveral queftions in one. It is fometimes ufed by 
barrifters in the examination of witnefles, who endeavour to get 
yes or no to a complex queftion which ought to be partly anfwered 
in each way, meaning to ufe the aniwer obtained, as for the whole, 
when they have got it for a part* An advocate is ibmedmes 
guilty of the argument a di^o feamdum quid ad di^um fimpB^ 
citer : it is his bufinefi to do for his client all that his client might 
honejily do for himfelf. Is not the word in Italics frequently 
omitted ? Might any man honeftly try to do for himfelf all that 
counfel frequently try to do for him ? We are often reminded of 
the two men who ftole the leg of mutton ; one could fwear he 
had not got it, the other that he had not taken it. The counfel 
is doing his duty by his client ; the client has left the matter to 
his counfeL Between the unexecuted intention of the client, 
and the unintended execution of the counfel, there may be a 
wrong done, and, if we are to believe the ufual maxims, no 
wrong doer. The aniwer of the owner of the leg of mutton b 
Ibmedmes to the point, ^ WeU, gentlemen, all I can {vj is, there 
is a rogue between you«' That a barrifter is able to put off his 
forenfic principles with his wig, nay more, that he becomes an 
upright and impartial judge in another wig, is curious, but cer- 
tainly true. 

The above were the forms of fallacy laid down as moft efTen- 
dal to be ftudied by thofe who were in the habit of appealing to 
principles fuppofed to be univerlally admitted, and of throwing 
all deduction into fyllogiftic form. Modem dilcuffions, more 
favourable, in feveral points, to the difcovery of truth, are con- 
ducted without any conventional authority wfiich can compel 
precifion of ftatement : and the negled of formal logic occa- 
fions the frequent occurrence of thefe oflences againft mere rules 
which the old enumeration of fallacies feems to have confidered 
as fufEciendy guarded againft by the rules themfelves, and fuf- 
ficiendy defcribed under one head, Utit fallacia eonfequentis. For 
example^ it would have been a childifh miftake, under the old 
fyftem, to have afferted the univerlal propofidon, meaning the 
particular one, becaufe the thing is tnm^^noft cafes. The rule 
was imperative : not all muft be fim^^^ even all^ when not 
known to be all^ was fome. But in our day nothing is more 
common than to hear and read aflfertions made in all the form, 
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and intended to have all the power, of univerfals, of which no- 
thing can be iaid except that moft of the cafes are true. If a 
contradidion be aflerted and proved by an inftance, the anfwer 
is ^ Oh ! that is an extremi cafe,* But the afTertion had been 
made of all cafi». It turns out that it was meant only for ordi- 
nary cafes ; why it was not fb ftated muft be referred to one of 
three caufes ; — 2, mind which wants the habit of precifion which 
formal logic has a tendency to fofter, a defire to give more 
ftrength to a conclufion than honeftly belongs to it, or a fallacy 
intended to have its chance of reception. ^^ 

The application of the extreme cafe is very often the only teft 
by which an ambiguous aflfumption can be dealt with : no won- 
der that the aflumer ihould dread and proteft againft a procefi 
which is as powerful as the fign of the crofs was once believed 
to be againft evil ipirits. Where anything is afterted which is 
true with exceptions, there is often great difficulty in forcing the 
aiTertor to attempt to lay down a canon by which to diftinguifh 
the rule from the exception. Every thing depends upon it : for 
the queftion will always be whether the example belongs to the 
rule or the exception. When one cafe is brought forward which 
is certainly exception, the aflertor will, in nine cafes out of ten, 
refule to fee why it is brought forward. He will treat it as a 
^acious argument againft the rule, iiiftead of admitting that it 
is a good reafbn why he fliould define the method of diftinguifti- 
ing the exceptions : he will virtually, and perhaps abfelutcly, de- 
mand that all which is certainly exception ftiall be kept back, 
fimply that he may be able to afTume that there is no occafion to 
acknowledge the difficulty of the uncertain cafes. 

The ufe.of the extreme cafe, its decifive effeft in matters of 
demonftration, may fumifli prefumption as to what it is likely to 
be in matters of ailerted near approach. As in the following inr 
ftance. It feems almoft matter of courfe, when ftated, to thofe 
who have not ftudied the fubje<^ of life contingencies, that the 
proper value of a life annuity is that of the annuity made certain 
during the average exiftence of fuch lives as that of the annuitant. 
That if, for examplej^perfons aged 22 live, one with another, 
40 years, an office ^irmch receives from every fuch perfon the 
prefent value of forty 'j^iyments certain, will, without gain or lofs, 
in the long run, be able to pay the annuities. If this be (as was 
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ftoutly contended by fomc writers of the lad century) a univerlal 
truth, it will hold in this extreme cafe. Let there be two per- 
fons, one of whom is certain to die within a year from the grant 
(and therefore never claims anything) and the other of whom is 
certain to live for ever. It is clear that the value of an annuity 
to both is o + the value of a perpetual annuity. But the avtrage 
life of both is eternal : one perpetual duration makes the average 
of any fet in which it is, perpetual. Hence by the falie rule the 
value is two perpetual annuities, or juft double of the truth. 

We might fuppofe that moft perfbns have no idea of a uni. 
verial propofition: but ufe the language, never intending all to 
fignify more than mojl. And in the fame manner principles are 
dated broadly and generally, which the aflfertor is afterwards at 
liberty to deny under the phrafe that he does not carry themfo 
far as the inflance named. It would not do to avow that the 
principle is not alwajrs true : fb it is flated to be always truiy but 
not capable of being carried more than a certain length. Are 
not many perfbns under fbme confiifion about the meaning of 
the word general? In fcience it always has the meaning of wii- 
verfal: and the fame in old Englifh. Thus the catechifm of 
the church of England afTerts that there are two facraments 
which are generally neceflary to falvadon : meaning neceflary for 
all of the genus in queflion, be it man, Chriflian, member of the 
church, or any other. But in modem and vernacular Englifb, 
general means only ufual^ and generally means ufually. 

A great deal of what is called evafion belongs to this head, 
or to that of the ignoratio elenchi^ as the fbphifl anfwers. The 
advocates, for inflance, of the abfblute unlawfiilnefs of war never 
tell, unlefs prefTed, what they think of the cafe of refifbmce to 
invafion. Is the country to be given up to the firfl foreigner 
who choofes to come for it ? Sometimes the extreme cafe comes 
into play : fbmetimes the afTertion that no one will come ; which 
is irrelevant as to the queftion what would be right if he did 
come. 

Among amufing modern evafions are ^ There is no occajion to 
confider that* and *I do*nt confider it in that point of view.* 
Any one who watches the manner in which m^n defend their 
opinions will frequently fee ^ A is B and B is C, therefore A is 
C* anfwered, not by denial of either premife, but by ' tlmt is not 
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the proper point of view' or ' I don't fee it in that light.' This 
ihould be called the confufion between logic and perfpedlive. 

The denial of one univerfal is often made to amount to, or to 
pa6 into, the aiTerdon of the oppofite, or fiibcontrary, univerfal. 
This craving after general truths, the moft manifeft fault of the 
old logicians in their choice of premifes, did not expire with them. 
Bacon txys ^ the mind delights in fpringing up to the moft gene- 
ral axioms, that it may find reft* Many peribns are defirous of 
^ fettled opinions,' which is well ; unlefs by fettled opinions they 
mean univerfal, as is often the cafe. That fome are and fome 
are not is no fettlement : it makes every cafe require examina- 
tion, to fee under which it falls. And with the above we may 
couple the tendency to believe that refutation of an argument is 
proof of the fidfehood of its conclufion, and that a ^fe confe- 
quence muft be a falfe propofition. Hence it arifes that fo many 
peribns dare not ^ve up any argument in fevour of a propofition 
which they fiilly believe : they think they abandon the propo- 
fition. 

It fbmetimes happens that an afTertion is made, which it is 
difficult to fuppofe can be anything but a cafe of a univerfal pro- 
pofition : and yet the afTertor takes care not to make his pro- 
pofition univerfal, but perfifts in the particular cafe. A logician 
in our day has afTerted that when Calvin fays that all officers of 
the church fhould be ele£led by the people, he muft be under- 
ftood as fpeaking in reference to deacons only, becaufe the 
aflertion is made in the chapter on deacons. If it had been 
roundly ftated that all univerfal propofitions are to have their 
univerfes limited by the headings of the works or chapters in 
which they occur — for inftance, that the afTertion that all men 
are mortal, occurring in a hiftory of England, is to be taken as 
made of Englifhmen only — there would have been at leaft no 
ambiguity. But as it is, we are left to furmife whether this be 
meant, or whether the propofition be to apply to Calvin only, or 
to Reformers only, or to men whofe names begin with C, &c. 
The odds are that the application of a univerfal propofition will 
be di£bted by the heading of a chapter : but the extent to which 
a premife is ajfertedas true is not to be judged of by that to which 
it is wanted for ufe : and the lefs, the nearer we go to the day of 
the old logicians. 
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Wrong views of the quantity of a propodtion arc as frequent 
as any Bdlacies. Some^ meaning moft, 2nAfom€y meaning few, 
arc frequently confounded. This is the neceflary confequencc 
of the nature of human knowledge, in which we can but rarely 
form a definite idea of the proportion which the extent fpoken of 
bears to the whole. It is part of the value of the mathematical 
theory of probabilities, that the mind is accuftomed to the view 
of refiilts drawn from perfedly definite liippofed cafes ; as ufelefe, 
it may be, in themfelves, as many of the quefHons in a book of 
arithmetic, but neverthelels good for exercife. It is not furprif- 
ing that fallacies about quantity fliould be capable of moil flrik- 
ing expofure in quefHons concerning meafurable quantity, that 
is, in queflions of mathematics : nor that there fhould be clafles 
of fallacy of which it is difficult to illufh^te the detedion by any 
other inflances. What can be more clear, for example, to ordi- 
nary apprehenfions than the broad ftatement that ^ of things of 
the fame kind, that which is ibmetimes right muft be better than 
that which is always wrong.* But a little confideration will 
fuggefl that what is always wrong may be as good as that which 
is fometimes right, if we do not know how to diftinguifli the 
cafes in which the latter is right: and alfo that what is not 
much wrong, generally, may be more ufefiil than that which b 
moftly very wrong, when it is not abfolutely right. A watch 
which does not go is right twice a day : but it is not (b ufefiil as 
one which does go, though very badly. 

To give an account of all the fallacies which depend upon 
wrong notions ot quantity would require much fpace, and more 
afTumption of mathemadod knowledge in my reader than is con- 
fiflent with my plan. But I may mention the miftaken ufe of 
abfolute terms and notions in queflions of degree. There can 
be, a difputant will fay, but a right and a wrong ; and if this be 
not right, it is wrong. Many perfons will announce that tbdr 
watches are quite right j abfolutdy at the true time, to a fecond : 
and will end by giving the time which was fhown when they 
looked, as being accurately that of the inflant at which they 
announce ft. The proverb Frujira fit per plura^ quod fieri fo- 
teji per pauciora contains an inaccuracy of degree : a barg^ 
which cofls twenty (hillings and is worth fifteen, is not twaity 
(hillings loft, but only five, though the vexation of the party 
overreached will feldom fufFer him to fee this. 
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Proverbs in general are liable to this miftake. They are often 
ufed in exa^Uy the fame manner as the firft principles of the old 
logicians. In (a&, remembering that thefe firft principles were 
bandied from mouth to mouth till they were perfe<5Uy proverbialy 
as we now call it, among the learned ; and obferving the appli- 
cation of our modem proverbs, as made by the mafs of thofe 
who have not profited by mental difcipline, we may fee that the 
fiuilts of the fchoolmen are only thofe of the ordinary human 
mind. It is hard indeed if there be a purpofe which a proverb 
cannot be found to ferve : it is a univer^ propofition of no very 
definite meaning, fan£Uoned by ufage, having the appearance of 
authority, and capable of ftretching or contracting like Prince 
Ahmed's pavilion. One only is allowable— In generalibus latet 
irror : this deftroys all the reft, and then, when clofely looked 
at— -commits fuicide. 

All miftakes of probability are eflendally miftakes of quantity, 
the fubftitution of one amount of knowledge and belief for an- 
other. It is often difficult to convey a proper notion of the 
d^ree of force which is meant to be given ; and ftill more fo 
to retain it throughout the whole of a diicuffion. A perfon be- 
gins by fbiting an explanation as poffible, or probable enough to 
require confideradon, as the cafe may be. The forms of language 
by which we endeavour to expre& different degrees of probability 
are eafily interchanged ; fb that, without intentional difhonefty 
(but not always) the propofition may be made to flide out of one 
degree into another. I am fatisfied that many writers would 
(brink from fetting down, in the margin, each time they make a 
certain aflerdon, the numerical degree of probability with which 
they think they are juflified in prefenting it. Very often it hap- 
pens that a conclufion produced from a balance of arguments, 
zni firft prefented with the appearance of confidence which might 
be reprefented by a claim of flich odds as four to one in its favour, 
is afterwards ufed as if it were a moral certainty. The writer 
who thus proceeds, would not do fb if he were required to write 
4 in the margin every time he ufes that conclufion. This would 
prevent his falling into the error in which his partifan readers are 
generally fure to be more than ready to go with him, namely, 
turning all balances for, into demonftration, and all balances 
againft, into evidences of impof&bility. 

One of the great fallacies of evidence is the difpofition to dwell 
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on the a£hial poffibility of its being falfe : a pof&bility which muft 
exift when it is not demonftrative. Counfel can bewilder juries 
in this way till they almoft doubt their own ienfes. A man is 
(hot, and another man, with a recently difcharged piftol in his 
hand, is found hiding within fifty yards of the (pot, and ten mi- 
nutes of the time. It does not follow that the man fo found 
committed the murder : and cafes have happened, in which it has 
turned out that a perfbn convi£led upon evidence as ftrong as the 
above, has been afterwards found to be innocent. An aftute 
defender makes thefe cafes his prominent ones : he omits to men- 
tion that it is not one in a thouiand againft whom fuch evidence 
exifts, except when guilty. 

All the makers of iyftems who arrange the univerie, Iquare the 
circle, and (b forth, not only comfort themfelves by thinking of 
the negle<^ which Copernicus and other real difcoverers met 
with for a time, but (bmedmes fucceed in making followers. 
Thefe laft forget that for every true improvement which has 
been for feme time unregarded, a thoufand abfurdities have met 
that fate permanently. It is not wife to tofs up for a chance of 
being in advance of the age, by taking up at hazard one of the 
things which the age pafTes over. As little will it do to defpife 
the ufual track for attaining an obje£l, becaufe (as always hap- 
pens) there are (bme who are gifted with enei^es to make a road 
for themfelves. Dr. Johnfen tells a ftory of a lady who ferioufly 
meditated leaving out the daffies in her (bn*s education, becaufe 
fhe had heard Shakfpeare knew little of them. Telford is a 
ftanding proof (it is fuppofed by Ibme) that fpecial training is 
not eflTential for an engineer. 

The difpodtion to judge the prudence of an a£lion by its refult, 
contains a fallacy when it is applied to fingle inftances only, or 
to few in number. That which, under the circumftances, is the 
prudent rule of condu£t, may, neverthelefs end in Ibmething as bad 
as could have refiilted from want of circumfpe£lion. But upon 
dozens of inflances, fuch a balance would appear in favour of pru- 
dence as would leave no doubt in &vour of the rule of condud, even 
in the inftances in which it failed. The &llacy confifts in judging 
from the refult about the conduct of one who had only the previous 
circumftances to guide him. ^ You a£led unwifely, as is proved 
by the refult,' is a paralogifm, except when it implies ' You did, 
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as it happens in this inftance, take a courle which did not lead to 
the defired refult.' Take a ftrong cafe, and the abfurdity will be 
feeii. A chemift makes up a preicription wrongly, and his cus- 
tomer leaves him for another : this other, fo it may happen, makes 
it up ftill more wrongly, and poifbns the patient. Who would 
venture to (ay that he zSteA unwifely, as is proved by the refult, 
in leaving the tradefinan whom he knew to be carelefs, for another 
of whom he knew no harm. The only way in which blame can 
be imputed, is when it can be (aid ^ You aded unwifely, in not 
finding out, as you might have done, that the refult which has 
happened is the one which was likely to happen.' One refult 
proves veiy little as to the fuperior wifdom of the courfe which 
produced it ; feveral may give a prefumption of it, and the greater 
the number, the greater the prefumption. 

So little is this thought of, that the common phrafe, ^ I adled 
for the beft,' meaning originally ^ I a<3ed in the manner which 
under the circumftances, appeared likely to lead to the beft re- 
fults,' very often lofes its proper meaning, and is ufed as iynony- 
mous with ^ I aded with good intentions.' 

Thefe, and many other points, I can only (lightly touch on : 
I will proceed to notice a few other caufes of error. 

And firft, of equivocations of ftyle. I have before referred to 
fuch a phenomenon as the alteration of a good (yllogifm into a 
bad one, to make the (entence read better. But nothing ever 
reads well (for a continuance) except the natural current of a 
writer's thought. I fhould like it to be the law of letters, that 
every book fhould have in(erted in it the printer's a(Edavit, fetting 
forth the number of verbal erafures in the manufcript, fair copies 
being illegal. It would be worth at leaft one review. 

There is a wilful and deliberate equivocation, which it is 
fuppofed the age demands. It is the u(e of (ynonymes, or fiip- 
po(ed fynonymes, to prevent the (ame word from occurring twice 
in the (ame pafTage. So far is the nece(Hty of this practice recog- 
nized, that there are few printing-offices in London, the readers 
of which do not query the fecond introduction of any word which 
prominently appears twice. And then the author obeys the hint, 
ftrikes out one of the offenders, fticks in a dictionary equivalent, 
and would have been content if the printer's reader had done it 
for him. And fo he writes a goodjiyle. To be fure, he docs not 
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tay what he meant, exa6Hy ; for fynonymes are feldom or never 
logical equivalents : but what is that to elegance of expreffion ? 

The demand for non-recurrence of words arifes firora the pub- 
lic (I beg its pardon) not knowing how to read. If, when a 
word occurs twice, the proper emphafes were looked for, and 
obferved, there would be nothing ofienfive about the repetition. 
It is the reader who makes one and one into two, by giving both 
units equal value. Take this fentence from Johnfon, (the firft 
I happened to light on, in the preface to Shakfpeare), and read 
it firft as follows : — ^^ He therefore indulged his natural Ji/pofiti$n: 
and his difpojition^ as Rymer has remarked, led him to comedy -*' 
and then as follows — ^^ He therefore indulged his natural dijpofi- 
tion; and his difpofition, as Rymer has remarked, led him to 
comedy." This reading is what the context requires, and the ill 
efFed of the repetition is next to nothing. Take the next fen- 
tence : — ** In tragedy he often writes^ with great appearance of 
toil and ftudy, what is written at laji with little felicity : but in 
his comic fcenes he feems to produce, without labour^ what m 
labour can improve." Thefe were the firft inftances I found, 
from a chance opening of the Elegant Extra ffs^ purpofely chofen 
as a mifcellany. The laws of thought generally didlate this rule, 
that the firft occurrence of a word is the more emphatic of the 
two : the lefTon of experience is, that a writer who prevents re- 
currence by the ufe of the di£Honary of fynonymes, is a good 
ffyle-maker for none but a bad reader, and may very poffibly be 
a good arguer for none but a bad logician. Of courfe, I fhould 
not deny that recurrence of both word and emphafis is a defeS, 
if it be frequent. 

The confiifion between the means and die end, and putting 
one in the place of the other, is well enough known in morals : 
but there is a correfponding tendency to forget the diftindion 
between the principle which is to be a£led on, and the rule of 
adtion by which adherence to that principle is fecured. A refe- 
rence to the derived rule is in all refpe<%s as good as one to the 
firft principle, between parties who underftand both, and the 
connexion between them. But thofe who underftand the rule 
only, are apt to forget that a rule may or may not be the true 
exprefHon of a principle, according to the circumflances in which 
it is propofed to apply it. If^ indeed, it were of univerfal appli- 
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cation, thofe who do and thoie who do not underftand the prin- 
ciple might be on the fame footing as to iecurity : but there are 
few fuch rules. 

The preceding caution may be applied in all departments of 
thought, in law and in logic, in morals and in arithmetic. It is 
impoffible, for inftance, to ftate the rule of three in fuch a man- 
ner as eafily to include the caies in which it (hall apply, and ex- 
clude thofe to which it does not. To (ay that it muft be ufed 
where the fourth quantity, the one (ought, is to be a fourth pro- 
portional to the three which are given, though corredl, ftill leaves 
it open to inquiry what are the cafes in which this condition is to 
be (adsfied : and many ca(es might be, and are propofed, in which 
the inquiry is not .ea(y to a beginner. In law, there are not only 
rules, but rules for their application. To an unlearned fpe6lator, 
particularly in the courts of equity, in which the advocate addreflfes 
a judge, and not a jury, the argument takes that technical form 
which makes many per(bns think that the whole law is, at beft, 
only arbitrary rule. It may be that (bme of thofe who there 
addrefi the court can make nothing better of it : and juft as there 
are arithmeticians, and good ones too, who are but the flaves, and 
never the matters, of their proce(res, (b there may be advocates, 
and even judges, who have not one element of the legiflator in 
them. But there are enough of a higher fpecies. 

The great art of ufing rules is to apply them in aid, and not 
in contravention, of the principles which they are intended to 
embody. A rule may have exceptions, it is faid ; but this is 
hardly a correal ftatement. A rule with exceptions is no rule, 
unle(k the exceptions be definite and determinable : in which cafe 
the exceptions are exclufions hy another rule. The parallel is 
perfe<S between rules and propofitions (page 143). Thus, * All 
Europe, except Spain and Portugal ' is a univerfal propofition ; 
but * All the ftates of Europe except two' is a particular one. A 
rule which applies to all ftates except Spain and Portugal is a 
rule : but a rule which applies to all except two (unknown) is no 
rule. When it is ftated, in ordinary language, that every rule is 
fubje£l to exception, it is meant, for the moft part, that the cir- 
cumftances under which adherence to the rule gains the objeft, 
are thofe which moft frequently occur, and that the circumftances 
under which adherence to the rule would defeat the objedl are 



28o On Fallacies. 

rare. If this were remembered, much confufion would often be 
faved. We want a word which fliall fo far expreis ruUj that it 
(hall imply that which will generally fucceed, without the notion 
of obligation which accompanies that of rule^ and which perpetu- 
ally mifleads. We want, in faft, the rule nifi of the courts, which 
is to be a rule unlefs caufe be fhown againft it : and which will, 
in moft cafes, be ultimately made abiblute, but is not abiblute 
from the beginning. 

The common miftake is, that the rule nifi is an abiblute rule, 
and that therefore it may be fubftituted for its leading objed or 
firfl principle, and that even the very words which exprefs diat 
objed gained, may be taken as equally expreffive of ladsfa^on 
of the rule, and vice verfa. For inftance, it is commonly flated 
that the rule by which a diicoverer is determined, is publication i 
that he who firfl publifhes the difcovery, is to he held the diico- 
verer ; one lapfe more, and it is iaid that he is the diicoverer ; 
yet one more, and it will be faid that the publication is the diico- 
very. The very remarkable circumilances attending the recent 
difcovery of the planet Neptune^ involving points of peculiar in- 
tereft and delicacy, have caufed this rule to be much diicuiled, and 
have brought out every variety of ilatement of it. The thing to 
be determined is the aSfual truth of the queftion^ the real hiilory 
of the human mind with regard to it. No one has a right under 
any rule, no matter what its authority, nor by whom impoied, to 
fubftitute the thing which is not, for the thing which is, or the 
lefs probable for the more probable. If philoibphers were to at- 
tempt, by a law of their own framing, to iiibftitute the conven- 
tional refult for the real one, the common fenfe of mankind would 
difpute their authority, and reverie their decifion. The iirft rule 
{nifii) is undoubtedly that the firll printer is the firft publifher, the 
fecond, that the firil publifher is the difcoverer. Thefe will, un- 
lefs caufe be fhown againfl them, be made abfolute in every cafe. 
A notion which is very prevalent, namely, that the firft publifher 
has therefore the rights of the difcoverer, is as incorred as that 
the firft printer is therefore the firft puhlijher. To take the cur- 
rent language, one would fuppofe that printing one hundred 
copies would be held better than circulating one thoufand in 
manufcript, and that even though the firft publifher could be 
proved to have plagiarifed, he has ftill the rights of difcovery. 



On Fallacies. 281 

Juft as (page 244) early nocioiis make laws of literal interpre- 
tation Aiperfede thofe of intended meaning, foy in the earlier 
ft;^es of law, rules are often made to over-ride the principles on 
which they profefe to be founded, and to defeat truth and common 
fenfe. There is more excufe here than there would be in a 
queftion of fcience, for peace and convenience are main objeds 
of law, and it may be that rigid adherence to a rule, as a rule, at 
a certain avowed iacrifice of truth and juftice, may be the only 
pra^cable means of preventing a larger iacrifice of both. In old 
times, the rule of affiliation. Pater eft ftum nuptia demmjtranty 
was held k abfolutely, that the hufband of the mother would be 
the legal father, though the two had been confined in two diffe- 
rent jails a hundred miles apart for twelve months preceding the 
birth of the child. The modem law has made this rule to be no 
more than it ought to be, namely, one which mufl hold unlefe 
the contrary be proved. 

It is not uncommon, in difputadon, to fall into the fallacy of 
making out conclufions for others by fupplying premifes. One 
£iys that A is B ; another will take for granted that he mufl be- 
lieve B is C, and will therefore confider him as maintaining that 
A is C. But it may be that the other party, maintaining that 
A is B, may, by denjring that A is C, really intend to deny that 
B is C. In religious controvert, nothing is more common than 
to reprefent fe£b and individuals as avowing all that is efleemed 
by thofe who make the reprefentation to be what, upon their pre- 
mifes, they ought to avow. All parties feem more or lefs afraid 
of allowing their opponents to fpeak for themfelves. Again, as 
to fubje£b in which men go in parties, it is not very uncommon 
to take one premife from fbme individuals of a party, another 
from others, and to fix the logical conclufion of the two upon 
the whole party : when perhaps the conclufion is denied by all, 
fome of whom deny the firfl premife by affirming the fecond, 
while the refl deny the fecond by affirming the firfl. Any k& 
of Chriflians might be made atheifls by logical confequence, if it 
were permitted to join together the premifes of different feftions 
among them into one argument. This is a fallacy which, how- 
ever common, could eafily be avoided, and would be, if thofe 
who ufe it cared for anything but vidory. But there is another 
form of the fame, which every one is fubjedl to, and which it is 
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not fo ealy to perceive* It is that of drawing upon our former 
felves for the premifes which are to guide us for the time being. 
Condufions remain in our minds long after the grounds on which 
they were formed are abandoned : and it may happen that one 
premife of an argument will ftill have force, when the veiy rea- 
fons on which the fecond premife is now admitted are contnh 
di£lory of thofe which once induced us to admit the firft. Thus 
many who have learnt to advocate the l^al toleration of opinions 
which they ftill believe, by force of education, to be abiblute 
crimes againft ibciety, are logically the advocates of toleration of 
crime ; whereas, the arguments which they have learned to think 
valid for the firft premife, ought, if worth anything, to teach 
them to deny the fecond. I have myfelf heard from one mouth 
in one converfation (of courfe not in one part of it) that all fins 
againft the Creator are fins againft fociety, that all fins againft 
fociety ought to be puniflied by fociety, that certain opinions then 
named are fins againft the Creator, and diat it is the height of 
injuftice to punifti any one for his opinions. 

In printed controverfy, the ftatement of the oppofite opinion 
or afTertion may be made by defcription without citathn (by 
chapter or page), by defcription with citation, or by quotaUm 
with or without defcription. The firft is not allowable. Hie 
prefumption is ftrong that a perfon who oppofes an opinion, im- 
putes an error, or makes a charge, upon the writings of another, 
is bound at leaft to cite, in a manner which cannot be miftaken, 
the part of thofe writings to which he refers. There are writers 
who refer defcriptively and even commentativdy, putting the 
reference of citation, and thus (as Bayle fays Moreri confhmtly 
does) lead the reader to fuppofe that the words of their para- 
phrafe and comment are thofe of the pafTage itfelf* I do not fee 
that quotatioh is obligatory, though highly defirable : but the 
reader muft remember, when there is only citation, that it is not 
the author cited who fpeaks, hut the perfon who brings him for- 
ward. It is a man's own account of his own witnefs : with the 
advantage of an apparent offer of enabling the reader to go and 
verify the ftatement for himfelf. If the citer be honeft, the paf- 
fage in queftion exifts: if judicious, it is to the efiefl ftated. 
Confcquently, whenever the citer's honefly or judgment is ex- 
prefsly in queftion, no mere citation is admiffible. 
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When citations are few they oug^t perhaps to be quotations : 
when thejr are many, it may be iinpra£Ucable to make them fo. 
But extenfive citation oug^t to be encouraged. Lazy readers 
do not lilce it : they are not pleaied to have a power of verifica- 
tion ofiered of which they do not mean to avail themfelves ; and 
they would rather, in cafe of being mifled, have to throw the 
Uame upon the author than upon their own non-acceptance of 
the ofiered means of verification. Accordingly, they exprefs 
their di%uft at ^^ pages loaded with references/' But the more 
diligent readers confider eveiy citation as a boon. At the fame 
time it is to be remembered that there are writers who, relying 
on the common difinclination to verify, add a large number of 
citations, and give the appearance of a flrong body of authorities, 
which are often nothing to the purpofe, and fbmetimes not taken 
from aftual examination, but copiol from other writers. 

Perhaps the greatefl and mofl dangerous vice of the day, in 
the matter of reference, is the praAice of citing citations, and 
quoting quotations, as if they came from the original fburces, 
inftead of being only copies. It is in truth the reader's own 
fault if he be taken in by this, or by the falfe appearance of au- 
thority juft alluded to ; for it is in his own power to certify him- 
felf of the truth : though there may be difficulty when the cita- 
tions are many, or when fome of them are from very rare books. 
Honefly and policy both demand the exprefs ftatement of every 
citation and quotation which is made through another fource. 
If a perfbn quote what he finds of Cicero in Bacon, it fhould be 
*' Cicero (cited by Bacon) fays, &c.' It has happened often 
enough that a quoter has been convided of altering his author, 
and has had no anfwer to make except that he took the pafTage 
from fbme previous quoter. 

Quotations are frequendy made with intentional omifHon and 
alteration. But no rule ought to be more inflexible than that 
all which is within the marks of quotation ought to be a literal 
tranfcript of the book quoted. Sometimes the omifSon is made 
becaufe part of the fentence is unneceflary, as the quoter things. 
But this is juft the point which he has no bufinefs to decide 
without letting his reader know that he has decided it, which is 

eafily done by the recognized mark of omifCon ( ) If 

a perfbn would quote the ^neid for the antiquity of Carthage, 
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he has no bufinefs to write down, as from VirgQ, ^ Urbs andqua 

fuit Carthago : ' it {hould be ^ Urbs antiqua fiiit Carthago,' 

if he decide upon omitting ^ Tyrii tenuere coloni.* In this cafe, 
not only may the omiffion make the propofition appear more 
categorical than it is in the original, turning it from ^ There was 
an old city, Carthage/ rather towards *• Carthage was an old city ;' 
but a reader may choofe to think that the omitted words qualiiy 
the epithet, or even offer proof deftrudive of it. What if he 
fhould deny the antiquity of Tyre ? The omiffion may (or may 
not) be right, but the omiffion without notice, ox fuppreffion^ is 
certainly wrong. 

Moreover, it is dangerous to truth to (horten without notice, 
inafmuch as thoie who quote the quotation will be apt to do the 
fame thing ; that is, thinking they have the whole paflage, to 
fhorten it further. What this may end in, no one can predid : 
but miftakes have been brought about in this way quite as abfurd 
as any that ever were made. It may reaibnably be (uppofed 
that many very ludicrous errors arife thus. A good many years 
ago, I fucceeded, by means of a {hortened quotation, put away 
until it was wanted, in arriving at, and publifhing, the condufion 
that Archimedes was once fuppofed to have been an anceftor of 
Henry IV. of France. The real purport of the fentence was that 
he was fuppofed to have been an anceftor of the Sicilian martyr 
St. Lucia, on whofe day Henry IV. was born. It has happened 
that A has been faid to have ailerted in a fecond book, that B 
related the death of C, when the truth is that A (aid in the firft 
book that B died many years before C (See the Companion to the 
Almanack for 1846, page 27). I do not fpeak of omiffions made 
becaufe the part omitted would prove more than the quoter 
likes : this of courfe is fraud. 

Unjuftifiable as unnoted omiffions may be, ftill more (o are 
additions and alterations. Writers have fometimes inferted glofles 
of their own, into the text which they quote, either as addition 
or alteration. Explanatory additions may eafily be made within 
brackets [ ], which are underftood marks of fuch a thing : but 
alterations are intolerable. But why, the reader may afk, are 
fuch things inftfted on ? Is not the (imple rule. Be honefty 
enough to include thefe and hundreds of things like them, with- 
out detail ? To this I reply that within a twelvemonth before 
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the time I write this, a clergyman, a man of high education and 
charader both, publifhed a fermon in which he gave a verfe 
from the Bible within marks of quotation, in which he wilfully 
ftruck out one word, and inferted another, without notice : and 
his fermon went through feveral editions, either without detec- 
tion, or without that dete<3ion leading to fuccefsful remonftrance. 
I do not fuppofe there was difhonefty here ; but rather the fol- 
lowing reasoning; — ^ I am fure it was meant; therefore I may 
ftate that it was (aid/ Such reafbning is one of the curfes of our 
literature. 

There is one alteration within the marks of quotation which 
may at firft feem reaibnable : it is alteration of grammar to bring 
the quoted phrafes into conne<3ed Englifh with the quoter's 
context. As when a man (ays ^^ I know*' and another perfbn, 
quoting him, (ays ^^ He knows." But it is furely juft as eaiy 
to put down He (ays '^ I know." There is often an alteration 
of emphafis in this adaptation of grammar, and generally an in- 
trodudion of irony : and it is xh^ premier pas to fomething worfe. 
As far as I have feen, thofe who do it as a matter of courfe, are 
apt fbmetimes to put their own paraphrafes under marks of quo- 
tation* A writer fhould fuit his own grammar to that of his 
quotation, and not the converfe. 

Omiffion of context, preceding or following the quotation, 
may alter its charader entirely : and this is one of the mofl fre- 
quent of the fallacies of reference, both intentional and uninten- 
tional. The only way to infure full confidence is to give the egg 
in its fhell : that is, to begin at a point which clearly precedes 
the immediate fubjefl of quotation, and to continue until the 
matter is as clearly pafl : to give a fentence preceding and a 
fentence following the matter quoted for its own fake, diflin- 
guifhing the latter. This is not always conclufive : becaufe the 
fubje<S may be refumed in a fentence or two, or in another part 
of the book. But it will inform the reader, in mofl cafes, whe- 
ther he is or is not likely to differ from the quoter as to the 
meaning of the part quoted. And this refers particularly to quo- 
tations of opinion: thofe of hSt may often be more briefly 
treated with fafety. 

In quoting ancient authors, in cafes where the text is not no- 
torious, the various readings fhould be given, efpecially when it 
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is an author whofe text has an indificrent reputation for accuraqr. 
Or if this cannot be done, the edition fhould be cited. Shameful 
things have occurred in controverfy, by omiffion of a part of the 
ordinary text, which the quoter cbo/i. to conjldir as an interpola- 
tion, without choofing to confider diat the reader ought to have 
liberty to judge for himfelf on that point. 

Among the cafes of indireA citation, fhould be included that 
in which a book is mentioned as exifling, not on the authority 
of the writer's own eyes, but on that of a catalogue. The num- 
ber of nonexifling books which are entered in catalogues and 
copied, as to their tides, into other works, is greater than any 
one who has not examined for himfelf would fuppofe pofEble. 
In thofe who know this, confidence is deflroyed ; and this fome- 
times afFe^ queflions of opinion. I am told that Dugald Stewart, 
who had a flrong notion of the practical impoffibility of pre- 
fenting Euclid in 1 fyllogiflic form, never would believe diat it 
had been done by Herlinus and DaQrpodius. Such a work is 
entered in catalogues : but I muft fay that the fhite of catalogues 
is fuch that Stewart or any one elfe had full right to doubt of 
any work, upon no other than catalogue evidence. The work 
does exifl, and I have a copy of it. But, feeing how matters 
fland, no one has a right to declare that an old book ever was 
written, without informing his reader on what fort of evidence 
he relies. 



CHAPTER XIV. 

On the Verbal Defcription of the Syllogifm. 

IN page 75, I have made a firfl attempt to exprefe the rela- 
tions of propofitions in language which will make fyllo- 
gifms capable of verbal defcription, and the inference of their 
concluflons matter of (elf-evidence. It is deflrable that this fhould 
be more fully done, and I accordingly renew the attempt, with 
the beft words of defcription which I can find or make. Any 
one who can fuggefl words which better convey the meaning to 
himfelf, will find it eafy to fubflitute them for thofe which I 
have ufed. 



Defcription of the Sylbgifm. 287 

The conditions to be iatisfied are, diat the words (hould have 
as much imported meaning as poffible, that every word and its 
contrary ihould have the connexion of contrariety well marked, 
and that the verbal deicriptions {hould be capable of being ealily 
formed from the Qrmbolic notation. As may be fuppofed, thefe 
conditions are to (bme extent contradidory of each other : the 
fiicrifice of either to the others is then to be made to the moft 
advantageous efied. 

There are two ways in which it may be necefTary to defcribe 
the fyllogifin. Firft, the one hitherto uied throughout this work, 
in which one concluding term is referred to the other by the in- 
tervention of the middle term : what X is of Y, and what Y is of 
Z, determine what X is of Z. Secondly, that in which the two 
terms are referred to one another by comparifon of both with the 
middle term : what X and Z feverally are of Y determine what 
X is of Z. 

In the firft mode, the middle term is mentioned, and its de- 
fcription is middle in the fentence ; while the reference term is 
underftood in the predicate of each defcription. Thus when we 
txf^z fubcontrary of a fupercontrary is a fubidentical,' it is that 
a fubcontrary of z fupercontrary (ofZ) is a fubidentical (of Z) ; 
and Htk^ fupiTcmtrarj of Z is the middle term. 

In the fecond mode, the middle term is underftood in the fub- 
jcSty and the concluding terms in the predicate, of the defcrip- 
tion of the iyllogifm. Thus when we fay ^ genus and (pecies are 
genus and fpecies,' it means that two terms which are feverally 
genus and fpecies of the middle term (one entirely containing, 
the other entirely contained in, the middle term) are genus and 
fpecies to one another (the firft genus, the fecond fpecies). 

Now it will be very eafily feen, diat the way to change the 
firft defcription into the fecond is as follows. Say the defcrip- 
tion runs thus, ^ P of Q is R.' If Q be its own correlative, as 
happens when Y and Z are convertibly conne6led, then ' P of 
Q* merely becomes * P and Q :* but if Q^have another, Q®, for 
its correlative, then * P of Q' becomes * P and QJ.* Again, if 
R be its own correlative, its plural takes its place : but if R have 
R* for its correlative, it becomes * R and R'.' Thus ' fubcon- 
traiy of fupercontrary is fubidentical' of the firft mode, becomes 
^ fiibcontrary and fupercontrary are fubidentical and fuperidenti- 
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cal ' meaning that Ci and C of the middle term are Di and D' 
of each other. But ^ fubcontnuy of fuperidendcal is fubcontrary ' 
becomes ^ fubcontrary and (iibidentical are fubcontraries/ 

I need hardly fay that ^P of Q is R' with refpeA to X in 
terms of Z, muft be read * Q* of P is R^* with refpeA to Z in 
terms of X. This rule we have already uied. 

It is thus fhown that it is only neceflary to dwell on the firft 
mode ; and now ariies the queftion what words are to be em- 
ployed in deicribing the eight ftandard propofidons. After a 
good deal of confideradon, I prefer to denote the univer&l rda- 
dons by pofidve terms, and their contrary pardculars by the cor- 
refponding negadve ones : not without full perception of the 
(acrifice which enfues of the firft condition above mentioned to 
the third. 

The words genus 2nd Jpecies inmiediately fuggeft themielves to 
denote the relation of Y to X and X to Y in X)Y. Theie are 
to be underftood as employed up to their limit ; or the genus and 
fpecies may be coextenfive. For two names which have no- 
thing in common, as in X . Y, I propofe to fay that they are ix-* 
temals of each other. And for two names which have Jiothing 
out of one or the other, as in x.y, that they are complements of 
each other. Remember that complemental does not mean only 
juft complemental (which is contrary), but may be contrary or 
fupercontrary. 

In X :Y, I call X a non-fpecies of Y, and Y a non-genus of X. 
Thefe words have not as much as I could wiih of imported 
meaning, nor are there any pofitive terms which I can propofe 
to fupply their places. They appear as fynonjrmous with not 
entirely contained in and not containing the whole. In XY, let 
X and Y be non-externals ; and in xy, let X and Y be non-com- 
plements. Accordingly,, in defcribing what X is with refped to 
Y, we have as follows, (bowing the fubftitutions which occur in 
reading the Qrllogiftic Qrmbols into this language. 

Ai, fpecies Oi, non-fpecies. 

A', genus O', non-genus. 
£1, external Ii, non-external. 

E', complement P, non-complement. 

If we confider ^^if i/x and complement as larger terms ^ znd fpecies 
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and external 9S /mailer onesy and if we put dowh each univeHal 
foflowed by its two weakened particulars, writing firft that which 
b of the (ame accent, we have 



Vmwtt&L 

A* Genus 
At Species 
£* Complement 
El External 



Firft weakened form. 

r non-complement 

L non-external 
O* non-genus 
Oi non-ipecies | 



Second weakened form. 

Ii non-external. 

r non-complement. 
Oi non-(pecies. 
O' non-genus* 



Thus it appears that the primary weakened form of a larger 
name contains a larger name, and of a finaller a fmaller : and 
the contnuy for the (econdary forms. The words primary and 
fecondary do not refer to importance, but only to order of deri- 
vation : thus Ai was in our table X)Y, weakened into XY, 
before it became y)x, weakened into yx or xy. 

The rules for forming particular iyllogifms by weakening uni- 
verial premifes may now be repeated. In a univerfal fyllogifm, 
fubftitute for iOa& firft premiie and for the conclufion their primary 
weakened forqis, or for thefecond premife and for the conclufion 
xhtvr fecondary weakened forms. In a ftrengthened fyllogifm, 
fubftitute for the yff;^ premife its fecondary form, or for ^tfecond 
premife its primary form. 

I now write down the whole body of (yllogifms, that the rea- 
der may exercife himfelf in the independent comprehenfion of 
their meaning, and in afTent to their inferences; deducing the 
particular fyUogifms firom the univerfals only. 

Univerfal and particular Syllogifms, 

Defcription of X with refpefl to Z. 
Species of fpecies is fpecies. 
Non-external of fpecies is non-external. 
Species of non-complement is non-complement. 

Genus of genus is genus. 

Non-complement of genus is non-complement. 

Genus of non-externd is non-external. 

Species of external is external. 
Non-external of external is non-fpecies. 
Species of non-genus is non-genus. 

u 
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Genus of complement is complement. 
Non-complement of complement is non-genus. 
Genus of non-fpecies is non-fpecies. 

External of genus is external. 
Non-fpecies of genus is non-fpecies. 
External of non-external is non-genus. 

Complement of fpecies is complement. 
Non-genus of fpecies is non-genus. 
Complement of non-complement is non-fpecies. 

External of complement Is fpecies. 
Non-(pedes of complement is non-external. 
External of non-^ecies is non-complement 

Complement of external is genus. 
Non-genus of external is non-complement. 
Complement of non-genus is non-external. 

Strengthened SyHogifms. 

Ai AT Species of genus is non-complement. 

A' Aili Genus of fpecies is non-external. 

AaE*0' Species of complement is non-genus. 

A'EiOi Genus of external is non-fpecies. 

£1 AiO' External of fpecies is non-genus. 

E'A'Oi Complement of genus is non-fpecies. 

EiEJ' External of external is non-complement. 

E'E*Ii Complement of complement is non-external. 

No perfon could propofe to himfelf a better exercife in the 
acquifition of command over language, than pra£lifmg the de- 
monflrations of thefe relations^ or more properly their redufiion 
into fpecific (bowing, as to the matter of the inference, in what its 
extent confifts. For inflance, * the complement of a non-com- 
plement is a non-fpccies' : How, and by how much ? The non- 
complement leaves fomething which is nefther in the term un- 
derftood, nor in that non-complement. This, the complement 
of that non-complement muft fill up : and by this then, at leaft, 
the complement of the non-complement is not in the term under- 
ftood, of which it is therefore fb far non-fpecies. 
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In the preceding view, I have particularly confidered the con* 
nexion between contrary forms, and the adaptation of language 
to that connexion. But in the firft derivation of the Ample fyl- 
logifins (page 88) the univerfals were related, not to their con- 
traries, but to their particular concomitants. I now proceed to 
the confideration of this view, and to the juftification, on (elf- 
evident principlesT, of the aflertion that diere is a real and ftriking 
affinity between the univer&l fyUogifm and its concomitants, as 
A«A«A« and 0%0', E'EiA' and ETOi, &c. 

T*he complex propofitions Di, D', and Ci contain each a uni- 
verial which, in common language, is generally confounded with 
it, and a particular, the exiftence of which is therefore for the 
moft part fuppofed in thought to accompany the univerfal. The 
remaining univerial, £', is differently circumftanced : if we fay 
that X and Y complete the univerfe, we fhould generally mean 
that they only jufl complete it, and fhould not think of the fuper- 
contrary relation, or of their overcompleting it. To be contained 
but not to fill ; to contain with room to fpare, or to aiverfill; to 
exclude and be excluded without completion ; and to exclude and 
be excluded with completion (or to complete and be completed 
without inclufion); — are our mofl ufual ideas of the relations of 
the extent of names. 

The redudion of the complex propofition to the fimple uni- 
verfal, when done by removal of the concomitant particular^ is 
in all cafes a lowering of the quantity, by the removal of an ex- 
cefs, as follows : — 

Di means that X is contained in Y, and more is contained. 

D* means that X contains Y, and contains more. 

Ci means that X excludes Y, and excludes more. 

C* means that X completes Y, and *more than completes. 

Drop the fecond claufes, and Di, &c. are reduced to Ai, &c. 
Drop the firfl claufes, and it would feem as if we had flill the 



* The alteration of grammar here feen is in deference to the word com'- 
fUu^ the beft I can get. In this propofition, the verb refers to the um*uerfe^ 
and it is X(joins in completing the univerfe) Y and joins in completing more 
(than the univerfe). 



I 
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complex propofltions ; for more will contain its tacit reference to 
that which it is more than. Let this tacit reference be dropped, 
and then we have, inftead of the whole complex propoiition, only 
its particular. And this abandonment is a^hialljr made in com- 
mon language, by what would be called perhaps a lax, but is a 
very logical, ufe of the word more. * There arc more than fifli on 
the dry land,' would be perfe£Uy intelligible, and not as implying 
that there were any fifii : ^ he was a£^uated by more than the 
motive, &c.' very often means ^ other than the motive' &c. 

Now, in the complex iyllogifin, as we have feen (page 81), the 
excefli ve part of the conclufion (whence comes its fecond daufe, 
its additive mon) is the fum of the exceffive parts of the premiies. 
If one of the complex premifes be deprived of its ailerdon of 
excefs, or lowered into a fimple univerfid, the conclufion ftill 
remains, though not a fortiori^ neceflarily. This being done, the 
valid excefs of the conclufion depends upon the excefs of the remain- 
ing premtfe ; and the concomitant particular fyllogifm, confidered 
as part of the mixed complex fyUogifm, is the expreffion of this, 
without the reft. Finally, the excels may be ufed in the lax, or 
non-correlative, fenfe, and then the concomitant fyllogifm ftands 
by itfelf. 

For example, OiA'Oi may be read thus :-^Confider Oi as 
concomitant of A' in P*. ^ X contains more than [(bmething 
that is not in] Y ; Z contains X ; therefore, Z contains more 
than [fomething that is not in] Y.* If * more than Y * mean * Y 
and more,* this would be D'A'D'. Again, O'EJ* is ' more than 
X [fomething not X] is contained in Y ; Y excludes Z ; there- 
fore, X excludes more than Z [fomething not in Z].* If * more 
than X ' were ^ X and more,' &c. : this would be DaEiC*. And 
fo on for other cafes. 

I now proceed to what I may call the quantitative defcription 
of the fyllogifm : by which I mean the expreffion of its cafes In 
terms of the quantities only of its names and propofitions, leaving 
the alternative of affirmation and negation to be fettled by the 
law of thefe quantities. My reafon for the prefentation of the 
fyftem in fo many different points of view will be obvious enough : 
that which claims to be complete, muft fhow itfelf to contain juft 
the fame, and no more, as to refults, whatever may be the prin- 
ciple which is chofen as the bafis of conftrufUon. 
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Every propofition, in fpeaking of two names, fpeaks of their 
contraries, and (page 63) of the four terms, two direct and two 
contrary, two are uhiverial and two are particular. Since univer- 
fid and particular are themfelves properly contraries, (for ^ Every 
X ' is ^ Xs, known to be alP and ^ Some Xs' are ^ Xs, not known to 
be all') let us fignify the univerfid and particular forms of the 
propojition by V. and v. Again, fpeaking of a name^ let its mode 
of entry, univerial and particular, be denoted by T and t. Writ- 
ing down V( or v) applied to T( or t), T( or t) we can make eight 
varieties, which give us the eight ftandard forms applied to one 
order, 6y X Y ; as follows :-^ 

A.=V(Tt) I A'=V(tT)| E4=V(TT) F=V(tt) 
0'=v(Tt) 04=:v(tT)l r=v(TT) Ii=v(tt) 

Thus r or xy, may be defcribed as the particular in which 
both terms are univerfal : for X and Y are both univerfal in xy, 
or x: Y, or y:X. And v(TT) defcribes it thus. 

If, underftanding the order to be XY, YZ, XZ, we write 
down any three propofitions, we make an attempt at a fyUogifm, 
valid or not^ as the cafe may be : as in 

V(Tt).v(tt).V(tT) or VvV(Tt,tt,tT) 

which muft be AiIiA*. It will affift the memory to obferve that 
(ub-fymbols have VT or vt at the beginning, fuper-fymbols vT or 
Vt. Alfb, that affirmatives have an even number of capitals 
[none* or two) and negatives an odd number {om or three). A 
univer&l and its particular concomitant have the fame entries of 
T and t, and contranominals have inverted modes of entry of 
thefe letters. The convertibles have T in both places, or t : the 
inconverdbles have T and t. 

Firft, it is unneceffary to write down the term-letters of the 
conclufion, for they muft be taken from the premifes, in every 
cafe in which the concludon is the ftrongeft that can be drawn 
from the premifes ; and our iyftem has no others (nor, indeed. 



* The reader muft here follow the mathematician in confidering o as an 
even number. 
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has the Aiiftotelian any other except Bramantip). Thus, TT,tt 
being the term letters of the premifes, ftrike out the fecond T 
and the firft t, which refer to the middle term, and Tt muft be- 
long to the conclufion. To prove this, oblerve that we know 
that t in the premife cannot give T in the conclufion : therefore 
T cannot give t ; for if, the term being Z, T gave t, then, put- 
ting z properiy in its place, t would give T, which it cannot 
Again, we know that the valid forms, as to propofidons, are 
VV V, V Vv, vVv, Vvv ; fo that v occurring once only, muft 
come third, and V muft come in the firft pair. Further, in the 
four term letters of the premifes, VVV, vVv, Vvv, require Tt, 
or tT, to come in the middle, while VVv alone requires TT, 
or tt. Obferve thefe laws, and every formation which can take 
place under them leads to a valid fyllogifm. Putting dots to re- 
prefent a blank place, we form the eight univerial lyllogifms by 
filling up the blanks in VVV(. . t,T . .) and VVV(. . T,t . .) ; 
the eight ftrengthened fyllogifms from V Vv(. . T,T . .) and 
VVv(. . t,t . .) ; the eight particulars which b^in with a univer- 
fal from Vvv(. . t,T . .) and Vvv(. . T,t^ .) ; and die eight par- 
ticulars which begin with a particular from vVv(. • t,T • .) and 
vVv(. . T,t . .). And, under the rules juft given, we have no 
other cafes. 

Taking the preceding as a bafis, we might make the rules of 
accentuation follow from it. For, fince the firft blank in our 
fymbol, afid the firft concluding term, muft agree, and fince ao 
cents depend only on the firft two letters in the fymbol of a pro- 
pofition, we may proceed as follows. Let K and L, each of 
them, mean T or t, as the cafe may be, but with the provifo that 
what it means in either place it fliall mean in the other. Then, 
in VVV(KT,tL,KL) and in vVv(KT,tL,KL), in which fym- 
bols of conclufion are introduced, we fee that the firft and third 
accents muft agree, which is part of the dire£l rule. As to the 
firft and fecond accents, th^y agree in the firft inftance abovel if 
K be t, which puts an even number of capitals in the firft {yin- 
bol VKT, or an affirmative propofition at the commencement : 
they differ if K be T, which puts a negative propofition firft. 
In the fecond inftance, they agree if K be T, which puts an 
affirmative firft, &c. I leave it to the reader to deduce the other 
cafes of this rule, the inverfe rule, and alfo that premifes give an 



of the Syllogifm. 295 

aflkmadve, or a n^ative, condufion, according as they have like 
or unlike figns. And thus it will appear, that the fymbolic rules 
given in chapter V, are really expreffions of the general rules of 
qusfcntity. 

It will be obfenred that the concomitant (yllogifms (^ a univer- 
£d have the fame term letters as that univerial, and only change 
VVV into VvVj'or vVv. Alfo, that the inverted (yllogifms of 
page 96 only invert the order of all the term-letters, and the 
letters of the premifes, when different. 

Thus, EiA'Ei being VV V(TT,tT), its concomitants TAT 
and EiOiF, are vVv(TT,tT) and Vvv(TT,tT). But the in- 
verted form AiEiEi is VVV(Tt,TT). Contranominals have 
difierent quantities in all the term-letters. The weakened forms 
of a univerial change the firfl premife letter and the firft term 
letter, or the fecond of both. Thus, EiE'Ai being VV V(TT,tt); 
its weakened forms, OiE*L and EiOJ*, are vVv(tT,tt) and 
Vw(TT,tT). 

The forms of the numerical fyllogifm (page 161) may be re- 
covered by few and eafy rules, in which the premifes as they fland 
determine the conclufion, as follows : — Let | be defignated as 
the number of X, and. {* as that of x ; and fo on. Let a term 
of the conclufion be called dire£l when it is in the premife, and 
inverfe when its contrary is in the premife. Then, 

1. In every cafe, the conclufion has the fum of the quantities 
mentioned in the premifes, as part of the expreffion of its quan- 
tity. 

2. For every inverfe term in the conclufion, the number of 
its direct term appears in the quantity of the conclufion, fub- 
traded. Thus, x in a premife, with X in the conclufion, mufl 
have »{* in the concluding quantity. But the dire(^ terms of 
the conclufion never introduce anything into the concluding 
number. 

3. When the entrances of the middle term are fimilar (YY, 
or yy\ the terms of the two forms of conclufion are both dire<St 
and both inverfe, with fubtra(^ion of the number of the middle 
term in the former, addition of the number of its contrary in the 
latter. Thus, yy gives — u' in the direct, +u in the inverfe 
form. 

4« When the entrances of the middle term are diffimilar ( Yy, 
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or yY), each form of concluilon has one dire£b and one inverfe 
term ; and no number from the middle term enters the conclud- 
ing quantity. 

Thus, die condufions from mxY+nYZ are immediately 
written down as 

(iff-hn— w)xZ and (iif-hii-h)i'— i*— f)Xz: 

while thofe from mx Y +^*yz*are at once 

(m+if*— (*)Xz and (m+if*— {')xZ 

There are reladoiis exifling between the forms of the fyDo- 
gifm which I have not confidered. For inihuice, the defcription 
of X with r6fpe& to Z being that it is a fpecies, (Ai), the de- 
fcripdon of its contrary, x, is tha^it is a fupercontrary, (E*). If 
then we give the name of contradefcriptivis to Ai and £' we find 
that A* and £1, Ii and 0\ I* and Oi, are alio contradefcriptives. 
The arrangement of fyUogifms by contradefcripdves, and the laws 
of connexion thence refuldng, will be an eafy exercife for the 
fhident. 



APPENDIX. 



I. 



Account of a Contrwerfy between the Author of this Work and 
Sir William Hamilton of Edinburgh ; and 
final reply to the latter. 

THIS Appendix contains an accoant of a controverfy in which feme 
of the matters treated in the preceding work involved me with 
Sir William Hamilton^ Profefibr of Logic and Metaphyfics in the Uni- 
verfity of Edinburgh. It has produced four publications (to which I 
(hall refer as I^ II, UI, IV) namely : 

I. ' Statement in anfwer to an afierdon made by Sir William Hamil- 
ton, Bart by Auguftus De Morgan, .... (London, odbvo, R. and 

£• Taylor, pp. i6, publifhed April 30, 1847.) 

II. ' A letter to Auguftus De Morgan, Efq on his claim to an 

independent rediicovery of a new principle in the theory of fyllo^m. 
From Sir William Hamilton, Bart. Subjoined, the whole previous cor- 
respondence, and a poftfcript in anfwer to Profeflbr De Morgan's ** State- 
ment,*" (London and Edinburgh, o6bvo, Longman and Co., Maclachlan 
and Co. pp. 44, exclufive of * Profpe£lus.' hereinafter mentioned : re- 
ceived by me May 22, 1847.) 

III. Letter from me to Sir W. Hamilton, dated May 24, publifhed 
in the Athenaum Journal of May 29. 

IV. Letter from Sir W. Hamilton to me, dated June 2, publifhed in 
the fame Journal of June 5. 

There are two queftions involved, one concerning my charader, the 
other purely literary. The former fbmds thus. March 13, Sir W. 
Hamilton informed me by letter that (the Italics are his own words) t$ 
him // // manifeft that for a certain principle I was wholly indebted to his 
information, itndthat if\Jhould give it forth as a /peculation of my own 
(which I had done to himfelf, and meant to do, as he knew, and have 
fince done, in print) I fhould, even though recognizing always his pri^ 
ority, be guilty both of an injurious breach of confidence towards him and 
offalfe dealing towards the public. This hypothetical charge, and dero- 
gatory Juppofition of which he may formerly have Jurmifed the poffibilitj 
(fuch are his fubfequent qualifications of it) is unrefervedly retnUfkd at 
the beginning and end of II : but it is frequently inflnuated in the mid- 
dle, by propofing things as difficult to be explained otherwife, by hint 
that others may believe it, by hopes that they will not, by charges of 
falfehood, &c. &c. For ^t formal c\ax^ is fubftituted imputation of 
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lapie of memoryy intelleflutl confufion, &c. The following is the pro- 
gramme of the firft intended argument, (II. p. 4.) 

* I confefsy that, for a time, I regarded your pretenfion^ as an attempt 
' at plagiarifm, cool as it was contemptible. 

* From this view, feeling, information, refledion turned me ; and I 
' now. Sir, tender you my fincere apology, for admitting, though founded 
' on your own fbtements, an opinion fo derogatory of one, otherwife fo 
' well entitled to refpe£L 

' In itfelf, this view was, to me, painful and revolting. — ^The cha- 
' ra£br, too, which you bear among your friends, I found to be wholly 

* incompatible with a fuppofitbn fb odious. Yon are reprefented as an 
' a£Uve and able man, profound in Mathematics, curioos in Logic, wholly 
' incapable of intentional deceit, but not incapable of chronologkal miA 
' takes. Your habitual confiiiion of times is, indeed, remarkable, even 
' from our correfpondence. Your dates are there, not anfTeqoently of 
' the wrong month, and not always, even of the ri^t year. With much 
' acutenefs, your works fhow you deficient in architedonic power, the 

* concomitant of lucid thinking; and, that you are not guildeia of intel- 
' ledlual rafhnefs is fufficiently manifeft, from your pretention to advance 
VJ/)gic, without having even niaflercd its principles/ 

With regard to the fubfequent infinuation of a r etrafted charge, my 
explanation (believing as I do, that Sir W. Hamilton always (peaks fub* 
jedive truth) is that his mind inienfibly fell back to its old bias as he 
felt that the fubftitute for his charge wanted ftrength : my condnfion is, 
that it is unneceflkry henceforward to notice any thing he may fay or 
write on my charader : and my determination is to a£l accordingly. 

Sir W. Hamilton's pamphlet contains about a (core and a half of quo- 
tations, on which hang fundry jokes and fneers, fome of them at mathe- 
maticians in general, and my^tMzi one of the body. On thefe I (hall 
only fay that my notions of the common fenfe of controverfy, and my 
determination to periiil, generally, in the tone of refpe£^ to my oppo- 
nent's learning and character which I have hitherto preferved, would, 
were there nothing elfe, prevent my adopting the habit of which they 
are fpecimens. But as no man willingly fbmds an unretumed fire of 
facetiae without defiring to prove that his forbearance does not arife from 
want of ammunition, I will permit myielf (difdaimingthe animus under 
which fuch things are ufually written) juft to fhow that quotation, ap- 
plication, allufion, fneer, joke, and fling at an opponent's ftudies, are all 
among the weapons which I could have employed, if I had thought 
them worthy of my antagonift, or of thofe whom I want to convince. 

I might, for infknce, have written fomething like the following ; — 

Among the afTets of the old logicians, difcovered when the fchools 
were fwept out, there was found, as is well known, the queftion Utram 
chimara bombinans in vacuo poffet comedere fecundas intenti§nes : a very 
good title, as Curll would have faid, wanting nothing but a treadle 
written to it. Now whether it be comedere, or whether the fchoolmen 
invented comedere. Sir W. Hamilton, on whom their mantle has fidlen, 
has written the treatife, and fuccefsfiilly maintained the affirmative. His 
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noooii dnt Us comaiiii mmm caald sp^ v^ Inai^ h denir md ipdy 
defoibed by chiautrm, lui l^rk by i«iJcMXfy lui pnnf by vdrmwm: md 
the /ec9md iateatwNU, above aociDedj ikt w ui ^ md gjrrai ferth with 
his firitcMicSyiieapraftialeiiiiyfeof dicpoiifilffTofdie Q^L He, 
or rather the bombiiiitiii^ fiiiBuria whicli hss ^KiJOBifed nSai va his 
fbnn, as die JAOf lrHp%f did m. dot of Nclo^ is this both i c ti a Qo i 
and detnfior. Bat though the tradition from flops to ibfids genenlhr 
indic ate s eonraldbenoe, yet, as hoe made nunifc <l, die pa£^ from 
liquid todentd may be only die g ro wr ing wcakncfe, die pc rifo en cc, of the 



I aflert die Mkimrog documents to be all diat are relerant widi 
re(peft to the Uterary part of the controfcrfy. They are given at die 
end of this appendix. 

A is an eztrad from a commrniirafion of mine to die Cambridge 
Philalophical Society, made before I i cce ived any commnnication what- 
foever from Sir W. Hamilton, I aflert it to contun a diftind an- 
nouncement and oie c^die pmd^ci fmsmtifodtin •fthe mUdle term, 
be that middle term (bbgeft 9rfreJuMte» On diis pomt the reader is to^ 
jwlgc- 

B is a commnnicadon from Sir W. Hamilton to me. The reader 
is to jndge firft, whether it contun anything' which is intelligible with 
reiped to any fyftem of fyUog^in ; fecondly, whether, if it ihould fo con- 
tain anything, that fbmething would have been information to me who 
had written A, (m fome matter afterwards found in C. 

C is the relevant part of an addidon made by me to A, when the 
hitter came before me in proof. The reader is to judge firft, whether C 
contain anything more than an application of A; fecondly, if fo, whe- 
ther that fomething more is derived from anything intelli^bly hinted at 
inB. 

The only bare frd on which Sir W. Hamilton and myielf are at 
iflue is this. I aflert and maintain that the matter of C was written in 
my poflcffion before I received B : Sir W. Hamilton holds me mif- 
taken, and thinks he can prove from the correfpondence that in this 
point my memory has failed. This I continue to treat as irrelevant : 
for we are both agreed that the corpus JeliBi, if delidum there be, lies 
in C containing fomething not fubfbuitially contained in A, but fuffi- 
ciendy hinted at in B. Any reader who thinks that C does contain 
fomething fuggefled by B which is not in A, may declare, againft the 
corre£bieis of my memory; any one who thinks the contrary, will hold 
it of no confequence whether my memory on the difputed Ei6l be good 
or bad. With the firft reader I have no cafe : with the fecond I have 
all I think worth caring about. 

Sir. W. Hamilton maintains my letters to be eflential parts of the 
cafe. They may become fo, as foon as it is pointed out what C contains 
which u hinted at in B, and not contained in fubfbnce or principle, in 
A. When Sir W. Hamilton points out^ by citation from C, what he 
allies to have been taken, and by citation from B, what he thinb it 
has been taken from, and when I thereupon &il to produce equivalent 
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knowledge from A or elie to ezpofe the irrelevance of his citation from 
B-~then thoie letters may become of importance. Tiiis he has not done, 
though fpecially challenged to do fb : and when I come to difcuis III 
a^d IV, it (hall appear that he admits he has not done it. 

I now give the bed account I can of the orig^ of the difpute, pre- 
mifingy that up to this 3d of September, 1847, 1 do not abfolutely know 
what the iyflem is which I am charged with appropriating. There is a 
(yftem which I think is mod probably the thing in qoeftion : but a fyP- 
tem containing a defed of £0 glaring a charader, that I will not attribute 
it to Sir W. Hamilton, who defcribes his own as ''adequately tefted 
and matured^ until he ezpreflly claims it, or until I have the moft indu- 
bitable proof. 

In the common, or Ariftotelian propofition, the quantities of the fub- 
jedl and predicate are determined» the firft by expreffion or impUcation^ 
the fecond bj the nature of the copula (fee page 57 of this work). And 
the only quantities confidered are allzxAfome / die latter meaning any* 
thing that not none may mean, fome, it may be all but not known to be 
all, perhaps not more than one. The matter contained in A fuggefied 
itfelf to me in the fummer of 1846, and was forwarded to Cambridge 
with the reft of the memoir on the 4th of October. 

I will now introduce Sir W. Hamilton's deicription of the vanous 
kinds of quantity (II p* 3I» 32). 

* Your ** Statement ** is chiefly plaufible from a wretched confufion 
' of diftin£l things. This confufion, with which you delude yourfelf, 
' and many of your readers, is of two independent fchemes of logical 
' quantification ; the one, aflerting an increa/e in the ezpreffly quantified 

* terms f the other, a minuter divifion of the forms of quantification itfelf 

* To difintricate this entanglement, we have fimply to confider, in their 

* contrails, the three folio wmg fchemes of quantification : — 

* The firft fcheme is that which logically— confines all exprefled 

* quantity to the SubjeB, prefuming the Predicate to be taken — in nC" 

* gative propofitions, always determinately in its greateft and leaft ez- 
' tenfion (univerfally and fingularly), in affirmative propofitions, always 

* indeterminately va fome part of its eztenfion (particularly). 

' T\it fecond fcheme is that which logically —extends the expreffion 
' of quantity to both the propofitional terms, and allows the Predicate to 

* be of any quantity, in propofitions of either quality. This not only 

* fupplies a capital defedl, but aflbrds a principle on which Logic ob- 

* tains a new and general development. 

* The third fcheme is that which logically — admits more expreffed 

* quantities than a determinately leafl or greateft extenfion (quantity fin- 
' gular and univerfal), and an indeterminately partial extenfion (quantity 

* particular.) This, though it correds, perhaps, an omiffion, yields no 

* principle for a general logical development. 

* The firft dodlrine is the common or Ariftotelic ; the fecond is mine; 
' and in the third — in fo fkr as you have gone, and apart from the con- 

* fideration of right or wrong — I do not queftion your originality. 

' Now, the fecond and third fchemes are both oppofed to the firfl, 

* but in difierent refpe^ ; confequently the fecond and third may, each 
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' of them, combine with itfelf, either the whole other, or that part of 
' the firft to which it is not itfelf o{$poied. More is impoffible. 

* Let the following be noted :• — Tour old view (that in the body of 

* the Cambridge Memoir) is a combination of the third fcbeme ofquan- 

* tif cation with the nnsry your new view (that in its Addition) is a 

* combination ofthetviRDfcheme of quantification with the second.- and 

* the confufion, of which you are now guilty ^ is the recent and uniform, 

* and perverfe identification , in your present " Statement^* of the second 

* fcbeme with the third. 

' Before, however, proceeding to comment on your confiifion of the 
' fecond and third ichemes, I may alfo relieve a confiifion in the term 
' definite and its rcverfe, indefinite, as applied to lo^cal quantification. 

' In iht firft, common, or Ariflotelic meaning, definite, or more pre- 

* dfely predefinite (ftof ioyo^, wpoc'hopiorrSs,) is equivalent to exprejfed, 

* overt, or, more proximately, to defignate and pre-defignate i in this 
' fenfe, definite quantity denotes expreffedy in oppofition to merely under- 

* ftood, quantity. 

' In xhtfecond meaning, that which I have always ufed, (and certain 

* ancients, I find, were before me,) definite is equivalent to determinately 

* marked out s a fenie in which definite quantity is extenfion undivided 

* §r indivifible, univerfal or fingular (this including any collefled plu- 

* rality of individuals) as oppofed to particular quantity. 

* In the /i^/W meaning, which you have ufurped, definite is equivalent 
' to numerically fpecified s and in this (enie, a definite is an arithmetically 

* articulate quantity, as oppoied to one arithmetically inarticulate. — 
' This your meaning of the word I did not, before the appearance of 
' your ** Statement," apprehend ; for of courfe I prefumed you to ufe it 
' in its firfl or common meaning, from which you never hint that you 
' confcioufly intend to deviate.' 

Three fchemes of quantity are here mentioned. 

Firfl, the ordinary one. 

Secondly, that in which the ordinary quantities, all zn.^ fome, are ap- 
plied in every way to both fubjedl and predicate. 

Thirdly, that in which numerically definite quantity is applied to 
fiibjefl or predicate or both : the eflendal diftin6Uon of this cafe is nume- 
rical definitenefs : it really contains the fecond fyftem, when numerical 
quantity is algebraically exprefled. Of thefe, it appears. Sir W. Ha- 
milton claims the fecond, or rather, the application of fuch a fcheme to 
the fyllogifm. What then is it ? I fuppofe it to be the following. My 
order of reference is XY. 

* Let the fbliowing-alfo be noted :— My old view (that in the bodv of the Cam- 
bridge paper) it entirely on xht firft fcheme, except in one digreffive fedtion and one 
lubfequent paragraph (firom both of which A is quoted) in which the Jicond znd third 
are comUned : my next view {thkt in the addition) is alfo a combination of theficond 
and third ichemes : and my *' Statement** contained alio a uniform, but not recent, 
ideotifkation of the Cune ficond znd tlnrd ichemes, which I never feparated in thought 
until I faw this paragraph. Any one who can form an opinion of the way in which 
the fafajed would prefent itfelf to the mind of a mathemadcian, will fee that the fecond 
icbeme would preient itfelf concomitantly with, and as*an eflendal part of, the aige- 
hrakal form of the third. A. De M. 
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Ml X is all T means that X and Y are identical : it is my D. All 
X is J9me Y is A|. S^me X is all Tv^ A'. S9me X is feme Y is I|. 
As to negative propofitionsy All X is not all 2^ is E|. Some X is not 
all T\B 0|. All X is notfome T is O'. Some X is notjomt T is true 
of all pairs of terms one of which it plural. In its indefinite form, it is 
what 1 have in Chapter VIII. caHikAfpuriotu. 

•The propofitions of diis fyftem are then the complex D» or A|-|-A*» 
the fix Ariftotelian forms A|, A*, E|» 0|, O*, Ii, and the fpurious form, 
which may be called U. In lookii:^ over (Sept. -5) Sir W. Hamilton's 
pamphlet, I happened to light on the aflertion (incidentally made) that 
hb fyftem gives tbirtj-fix valid moods in each figure. On examining 
the preceding fyftem, I find this to be the cafe. I ftiould not have pub- 
liihed the refults» had not Sir W. Hamilton nuule it neceflary for me 
to comment on them. I fhall denote the prraofidon U, or *^me Xs 
are not fome Ys' by X : : Y ; and I ftiall, fuppolmg each cafe to be formed 
in the firft figure, then tranfpofe it into my own notadon. 

1. There oxt fifteen forms in which D enters. Whenever D is either 
of the premifes, the other premife and condufion agree. Thus we have 
A|DA|, DUU, &c. &c. 

2. Fifteen Ariftotelian forms A|AaA|, A'A*A*; A|E|E|, £|A*Ei; 
A,0'0', OiA'O,; A»0,0|, 0»A|0'; A»U|, I,A|I,; EAO', I,E,Oi; 
A'AJ, ; A%0|, E|A|0'. 

3. Six more U fyllogifms A'OOJ, 0,A|U; AOJU, UA|U ; I|0»U, 
0,I|U. 

The two things to be confidered are ; — the introduflion of the iden* 
deal propofition ; and that of the fpurious one, as I call it« 

It is, I fuppofe, a fondamental rule of all formal logic, that every pro- 
pofition muil have its denial, its contradi^on. Now D has no fimple 
contradi6iion in this fyftem : that O* and 0| both contntdid it (and sdfo 
£i) is true : but the mere contradi^on is the disjundion ' O* or 0|'. 
A perfon who can (how that one or the other of thefe Vi true, has de- 
monfbadvely contradided D, even though it could be proved impoffible 
to determine which of the two it is. 

The propofidon U is ufuaUy fpurious. But if we introduce it, we 
muft introduce its contradi^ry alfo. Now if either X or Y be plurd 
names, it muft be true : confequendy^ the contradidion of U is ' X and 
Y are fingular names, and X is Y.* When a fyllogjfm having the pre* 
mife U is introduced, either that premife may be contradided, or it may 
not. If it may, there is no form to do it in : if it may not, then it is a 
fpurious propofidon, and cannot, by combinadon with others, prove 
anything but a like Q>urious condufion. 

Let X : : Y denote * Some Xs are not fome Ys,' and X,Y, denote • there 
is but one X and one Y, and X is Y.' Then either X : : Y or X, Y, muft 
be true, and one only. A lo^cal fyftem which admits one and not the 
other, which contains an afTerdon incapable of contradidion without 
going out of the fyftem, can hardly be faid to be '* adequatdy tefted and 
matured," and is not felf-complete. The propofidon XjY, includes in 
itfelf the condidons of D, and is a kind oi fingular form oi'D. 
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I prefume, from the number of Sir W. Hamilton's moods, thirtyfix^ 
IS abore obtained^ that the contradidbn neither of D nor of U ^ds a 
place. Admit them, and the contradi£Uon of U alone (call it V) de- 
mands fizteen new moods in each figure. I will now proceed. 

In my publicadon, fpeaking now of (A) what was fent to Cambridge 
before I conmiunicated with Sir W. Hamilton, I had no quantification 
intermediate between the ordinary one, and the numerical one applied 
to either fubjedl or predicate, as wanted in the can9n rftbe middle term 
there given. Look at the kll of the feven fyllogifins in rUtitfecond extraS, 
where i9tb the predicates ^ being of the middle term are quantified, and the 
condition of validity b quantitatively fiated. But fi>r ' Yj+Y, lefs than 
I ' ihottld be read 'yi+ya greater than i.' The equivalence of this 
to * Y,+Y, lefs than i ' is a mifbdce. In the/i^ extraB, the g^eral 
canon is given which is afterwards uied in C. 

Up to the time when Sir W. Hamilton publifhed his letter in reply 
to my fUtement, (II), I never had ieparated the idea of his fecond fcheme 
of quantification from that of the third. 

Thus then we ftood on Odbber 3, when I fent my paper to Cam* 
bridge. Sir W. Hamilton had been teaching the appUcation of the 
ordinary quantities to both fubjedl and predicate : I had arrived at the 
algebraical repreientation of the numerical quantification of terms, whe- 
ther fubjed or predicate matters not, as long as they were middle terms. 

1846, ORober 6. My conununication (containing A) was in the 
hands of Dr. Whewell (as he informs me) for tranfmifiion to the Cam- 
bridge Society : I never (aw it again till the next February. O Sober 
7, Sir W. Hamilton wrote to me, in anfwer to an application of mine 
on the biftorj of the fyllogifm, further informing me that he taught an 
extenfion and fimplification of its theory^ which he ofiered to commu- 
nicate. November 2, (the ofier having been accepted) Sir W. Ha- 
milton forwarded the communication B, which I give entire ; confifUng 
of a letter, and the Requifites which he had funuihed to his fhidents, 
for a prize Efiay. December 28, he wrote again, forwarding a printed 
ProJ^eSus of hb intended work on logic. This is not material ; for, 
on receiving it, I thought certain, what from the previous conmiunica- 
tion I had thought pofiible, that Sir W. Hamilton was in pofTeflion of 
the dieor y ofjuuperically definite (yUogifms (but this was a mifbike of 
mine, as will prefentTy appear). I accordingly, to preferve my own 
rights, immediately forwarded (as will prefendy be fbted more in de- 
taU) an identifying defcription of the fheets of paper on which my nu- 
merical theory was written, and an account of both my fyflems (in 
letters dated December 31, 1846, and January i, 1847). Of this. Sir 
W. Hamilton (who has publifhed bodi letters) is my witnefs. 1 847, 
February 27^ I dated the addition to the proof fheet of my Cambridge 
paper, which was defpatched to Cambridge the next day. This addi- 
tion contains C, which itfelf contains (in fubfbmce) all that part of my 
letter of January i which refers to the difputed point. March 13, Sir 
W« Hamilton wrote the letter containing the charge of plagiarifm ; hav- 
ing been for two months prevented by iUnefs from refuming the fubjed. 
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All fubfequent correfpondence referred to proceedings, and not to the 
fu^eA matter of the charge. 

Many day« before the middle of October, I had applied the iyftem of 
quantification in the manner (hewn in C. Sir W. Hamilton chinks my 
memory has fiulcd here : I know better. My memory does not depend 
upon a date, but upon the opening of the Univerfity College Seffion, 
which takes place in the middle of 0£lober. But it matters nothing, 
for the notion of the complete quantification of a predicate, when WMutei 
becauje it is the middle ttrm^ will prove the pofleffion of that prooeis as 
well as quantification in all cafes whether wanted §r n0t. On receiving 
B, I looked with curiofity at 2% on which, in h£t. Sir W. Hamilton 
grounds his declaration of having made a communicatbn. He g^ftiMiA 
of his pupils, 

' The reafons why common language makes an elUfJu of the exfrefid 
quantity f fiequendy of the fnbjeB^ and more frequently of the predieate^ 
though both have always their quantities in thought.' 

On looking at thu, and feeing mendon- of the quanddes which the 
terms have in thought, in common language, I took it for granted thst 
the common quantities were fpoken of: namely, that of the fubjeft from 
the tenor of the propofidon, that of the predicate from the nature of the 
copula. I never (hould have imagined that in the conunon language of 
common people, there were any other quanddes, even if, in their mindly 
the predicate have theie. Had this been all, I fhould have pafTed it over, 
as referring to common quandties, and making common people a litde 
more of logicians, as to the predicate, than I have found them to be. 
That this c§mmon language meant the language of any icientific fyfiem, I 
had not the leail idea : ftill lefs that it referred to the language bf the 
writer's own unprinted fyftem, current only between himfelf and his 
hearers. And, though I gained a fufpicion that Sir W. Hamilton m^ht 
have (which he had not) adopted numerical quandfication, it was not 
from this pafTage, which by itfelf was nothing, but from what is now 
conung, which made this parage ambiguous. 

On looking further into B, (which fee) I found that Sir William's 
(y^emy whatever it might be, noted defedls in the converfi^n tfpriftfr 
tions, and a general canon of Mhgifm, Now I had two iyftems, each 
of which had its own way of"^ adding to the converfions, and each its 
own canon of fyllogifm. In my firlt fyftem (which has now grown bto 
Chapter V) the permanent introdu^on of the contranominals b a coffl- 
pledon of converfion : and the redu^on, by the remarks in pages 96, 
6cQ. of all fyllogifms to univerial affirmadve premifes, was the canon of 
fyllogifm. In the fecond, feen in A and C, which has grown mto 
Chapter VIII, there is the univerfality of fimple converfion, and the 
canon of the middle term. Sir W. Hamilton may deny (I believe he 
does) that thefe are canons : let it be fo ; but I took them for canons, 
and thought of them when I faw the word canon in his fummary. And 
then the queftion was, had Sir* W. Hamilton one of thefe fyftems, or a 
third one ? I had been throughout our correfpondence well pleafed with 
die idea that I had hit upon fomething in common with Sir W. Ha- 
milton ; and in my anfwer to communication B I faid. 
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' I am not at all clear that I (hall net have to claim only fecondary 
^ origmality on feveial points. When I fee '' defc£b of the common 
^do^bine of converfion** and a ** fupreme canon" of categorical. fyllo- 

'pfin, I mud wait for further information I think I may yet be 

^able to flatter myfelf that I have followed you in fome points unknow- 

The reader will obferve that this mftrudUve communication is fup- 
pded to tell me, that in my thoughts the predicate has all kinds of 
quantity : though in truth hetb have their quantities is not EngliiQi for 
either may have any one of two ffecies of quantity. Sir W. Hamilton 
has ezprdded (perhaps) the didum which is to have taught me new 
Doamification, in terms of that new quantification unknown. By both 
wave quantities he feems to ailert that he meant both have all quantities^ 
Tlut both have their quantities, is true in the common fyftem : thefe 
Wdtls^ which ezprefs a truth of the common fyilem. Sir W. Hamilton 
declares to be a fure mode of communicating the difference between his 
fftaem and the common one. This may do in his o^yn ledure room, 
in which he has the arbitrium et jus et norma hquendi in his own 
hands. A diftin£tively unmeaning phrafe may, in virtue of his expla- 
nations, pafs current between him and hb pupils : and a private bsmk, 
of couHe, mud receive its own notes. But they are not lawful tender 
anywhere : nor good tender out of the neighbourhood. 

I Audi now proceed to the letters in the Athenaum (III and IV). 
Thefe contain the iflues raifed by the pamphlets : my fhort letter con- 
tains the ftrength of my cafe : I am to prefume that my opponent's 
letter contains the ftrength of his anfwer, and I think it does fo. At 
kaft I can fee nothing ftronger in his pamphlet. 



Mr. Db Morgan. 

I take this mode of acknowledg. 
ing the receipt of your printed 
letters to me. I promifed you an 
anfwer, if you would bring for- 
ward the grounds of your affertion 
that I had a£ted with breach of 
confidence and fidfe dealing. But 
you now admit that your grounds 
are no grounds ; you declare your 
convid^n that (though chargeable 
with confiifion, want of memory, 
&c. &c.) I have a£led with good 
faith ; and you ofier a proper re- 
tra£Bon and apology. You fbte in 
various places and manners, that 
though you are fatisfied of my in- 
tegrity, all may not be fo; and, 
thereupon, you call for an anfwer. 
But I think that others will l^ 



Sir W. Hamilton. 

In reply to your letter in the laft 
number of the Athenaum: — you 
were not wrong to abandon your 
promife ** of trying the ftrength of 
my pofition ;" for never was there 
a weaker pretention than that, by 
you, fo fuiddally maintained. You 
would, indeed, have been quite 
right had you never hazarded a 
fecond word ; for every additional 
fentence you have written is ano- 
ther mif-ftatement, calling, fome- 
dmes, for another correction. 
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quite fadsficd with your own an- 
mer to your own charge. 

There is nothing left which I 
care to difcufs with you. Our 
views of logic, their coincidences, 
their differences, their firft dates, 
my memory, &c. I am content to 
leave to thofe who will read my 
(latement and your letters, with 
two remarks. 

There is no ftrength in an abandoned pofition. My pamphlet was 
publifhed in defence of my own cbaraSen when Sir Wm. Hamilton 
retraced his charge of breach of confidence and falfe dealing, there was 
nothing to which I ftood engaged, nothing I cared to write fepaiate 
pamphlets on, efpecially when the approach of this prefent publication 
was confidered. Any one who reads page 9 of my pamphlet, in which 
the promife was made, will fee that it has reference to what I there call 
''the infamy which would attach to any one who had deferved the 
terms he ufed for the condud he defcribed.'' I certainly forgot to (ay 
** unlefs you retrad : '^ but as he had already refufed to retra£l (though 
he had propofed to fufpend the chaige, provided I would then undexgo 
an examination) it did not enter ipto my head to provide for fuch a con- 
tingency. The afiertions about weaknefs, misfbttement, &c. are for the 
reader's judgment. I did not, in this letter, allude ezpredly to Sir W. 
Hamilton's various infinuations that the old charge might be true : both 
becaufe, at the firft hurried reading, I did not become aware of thdr 
extent ; and alfo, becaufe I wifhed to take time before I made up mj 
mind as to the way of treating what I faw of them. 



Mr. De Morgan. 
1. As foon as the quefBon of 
chara£ler was difpofed of^ it was 
your bufinefs to Ihow that my Jd- 
dition,^ vfTittcn after I'conmiuni- 
cated with you, contained fome 
principle not contained in my Me- 
moir,f written before I communi- 
cated with J you. This you do 
not do. You. aiTert, and you de- 
fcribe, and you fum up ; but you do 
not quote, — except a few words, 
which are not in that part of my 
Memoir which I declared to con- 
tain the principles ufed in my 
Addition, 



Sir W. Hamilton. 

You do not deny, that your cor- 
refpondence aflerts a claim to the 
principle communicated to you bj 
pie ; but you complain that I have 
hot' ihown that your Additiin in- 
volves a new dodtrine, uncontained 
in that part ! [from the overt con- 
tradi£tiohs of its other parts I had] 
of your Memoir which you de- 
clared to contain the principles 
ufed in your Addition. And this 
you can fay, when I explicitly 
flated that '< throughout the whtle 
paper (the Memoir) not only is 
there much in contradiction — there 



• Here pven in C. \ Here given in A, (b far as relevant. 

{ Sir W. Hamilton's part of this is B. 
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is abfofutely, nothing in (more then 
fortuitous) conformity with the 
theory of a quantified predicate" 
(L. p. 34). This, too, you can 
(ay whilft before your eyes, unan- 
ftoeredy there was lying ** my for- 
mal requeft^ that you would point 
out any fajfage of your previous 
writings in which this dodlrine 
(that sdSerted in your * Statement,^ 
of a Quantification of the middle 
term, be it fubjeft or predicate) is 
contained'* (Ibid) — iox 1 could find 
none 5 and none has by you been 
indicated. 

\ deny, in one fenfe, that my correfpondence aflerts a claim to the 
lie communicated by Sir W. Hamilton : for I deny that he com- 
ted any principle* I prefume of courfe that the Profpedbis and ' 
ent on the 28 th of December are out of the queftion : fince I 
le iyftem on which the charge was made by return of poft. Sir 
amilton has very properly confined himfelf, in his pamphlet, to 
omunication (B) of November 2, as containing the communica- 
hich he aflerts me to have ufed. Let the reader look through it 
t himfelf what new principle is communicated, and where, 
iy. Hamilton afTerts that he has ihown my Addition to contain 
doctrine, not contained in one definite part of my memoir ^ by the 
iidions of its other parts. Let P, (^ R, be parts of a memoir ; 
in addition. By fhowing that P and Q^contradi6b one another, 
. Hamilton thinks he fhows that S contains a dodrine not in- 
in R. The fad is, that all my memoir except * Sedlion iii. On 
tntity of propofitions* and one other paragraph (from both which 
ksn) belongs to the fyfbm of Chapter V. in this work : while 
i iii., the other paragraph, and the addition, belong to Chapter 
Let the reader take notice that Sir W. Hamilton (who, by the 
eems to confider * I explicitly flated ' as a fufficient anfwer to 
lavc not fhown *) does Bndfomething in my memoir in conformity 
he theory of a quantified predicate • He fays it \s fortuitous i^^ 
did not feem to him requifite to bring it forward, and point out , 
^uitoufnefs. This point is for the reader to judgp of, "How \ 
)u," he fays, ** rob me of my quantified predicate.*' ** Good Sir," ■ 
er, " I had it before I knew you." " What if you had," he | 
, " it is enough if I inform you that it was only by accident." - 
W, Hamilton cannot find either in the memoir or the addition 
s here only in the previous writings, but in his pamphlet (p. 34) 
» it of hotYi memoir and addition), any thing about the do6b-ine 
itification of the middle term, whether it be fubjeft or predicate, 
dodlrine he fays // repugnant to all that is there taught. It is 
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true that in the next fentence he refers to previous tarrtings, as cited. I 
will therefore conclude that Sir William Included the addition by mif- 
take, and meant the memoir only. Whether my Se6Uon iii. (A) is or 
is not full of quantification of the middle term^ without reference to 
whether that middle term be fubjed or predicate, I am auite content to 
leave to the reader. Sir W. Haimilton (ays he cannot nnd it. This I 
belio'e, and wonder at : but it does not follow that it is not there. Let 
the reader look. 

Again, when Sir W. Hamilton aflerted that C contains fomething 
which I got from him, and which is therefore not in A, I repeat that 
he ought to have pointed out what it is. His aHerdon that he eamot 
find it in A neither proves that it // not in A, nor that it // in C. 

This is the pinch which obliged him to write forty-four pages of iir- 
cufation in anfwer to iizteen oi defence: and this is the point on which 
the queftion will finally turn. I am tedioufly often obliged to bring 
the whole matter to its A B C ; but what elfe can I do with an oppo- 
nent who writes an ignoratio elenchi of forty-four pages long; 

Sir W. Hamilton is not good at finding. Immediately after what 
he has quoted from himfelf as above, comes the following pailage; — 

* In regard to your third aflerdon, that **perfeBlj definite quMtifice- 
' tion deftroys the neceffity of diftingnijbing Jhlje8 and predicate i^ this 
' is altogether a miftake. It b not ** definite quantification," (in what- 

* ever fenfe the word definite be employed), but the quantification of koth 

* the terms which ** deftroys the neceflity of diftinguifhing fubjeA and 

* predicate ;'* and this by (howing, that propofitions are merely equations, 

* and enabling us to convert them ail—fimply.* 

I now quote fh)m myfelf. Of the two Sentences now coming. Sir 
W. Hamilton quotes the firft, omits the fecond, which (hows that my 
phrafe * perfectly definite * means definite in both terms, and then makes 
the preceding remark. 

* In faft, perfedUy definite quantification deftroys the neceflity of dif- 
' tinguifhing fubjedl and predicate. To fay that fome 20* Xs out of 50, 

* are all to be found among 70 Ys, or that 20 out of 50 Xs are 20 out of 

* 70 Ys, is precifely the fame thing as faying that 20 out of 70 ^% arc 

* 20 out of 50 Xs.* 

In a writer of whom difhoneft intention might be concluded, we 
(hould know how to explain the omiflion of the (econd (entence. But 
there is no difhoncfty in Sir W. Hamilton : the omiffion muft be 
referred to the fame difpofition which prevents him from (eeing quan- 
tification of the middle term in A. What I take that difpofition to be, 
matters nothing to my reader. Perhaps this fentence alone will enable 
fome to detedl that I had not any idea of the fecond fyftem ofqoantifi* 
tion independently of the third. 

Mr. De Morgan. Sir W. Hamilton. 

2. All the alleged inconfiften- You fay, that my cxpofure of 

cies which you find in my letters, your inconfiftencies is unavailing* 

&c. will not help you till you have except ** I (how that my commu- 
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done this : — and even- then, you 
will have to (how that your com- 
munication was intelligible. 

In glancing over my letters and 
the mais of notes which you have 
written on them» I (ee that I have 
ieveral times u(<xl inaccurate lan- 
guage, as people do in hurried kt- 
ten. Still more often you have 
mifunderftood me. If my occa- 
fional inaccuracy and your occa- 
fional mifunderftanding (hould be 
held to fiimilh Tome excufe for you 
when you precipitately charged me 
with (Ufhonourable condud» I (hall 
be better plcaied than not. 



nication was intelligible." You 
forget that it is for jou to explain 
how, having ** fubj'cribed t9^* as 
having " rightly underftood^^ivftii" 
ty-two fentences of my profpedus 
(L. pp. 19, 16), you could fub(e- 
quently declare that communica- 
tion to be unintelligible i ! (L. p. 
59). I have now no doubt, how- 
ever, that you then "fubfcribed 
to *• more fentences than, by you, 
were ** rightly underftood." In- 
deed, had you only betimes avowed 
that air you had " fubfcribed to, as 
rightly underftood," was to you 
r^y unintelligible, and that the 
repetition of my dodrine was in 
your mouth mere empty found, 
two pamphlets might have eafily 
been fpaied. 

Firft, the fr^ffeBus is not the " communication." The communica- 
tion is that of November 2 (B). Let the reader look at it, and fee 
whether it be intelligible communication of new principle. 

In my pamphlet I have feveral times fpoken of the communication, 
though there were two. This was natural enough, inafmuch as there 
was 9ne communication (that of Nov. 2), on which the charge was made 
againft which that pamphlet was a defence. Sir Wm. Hamilton has 
never ventured to maintain that I derived anything from the communi- 
cation of Dec. 28, containing the profpedlus, to which I replied on the 
evening I received it, as prefently mentioned. But he makes, in various 
places of which the above is one, a mixture of the two communica- 
tions. 

Secondly, I have looked carefully at pages 19 and 16 of Sir Wm. 
Hamilton's letter, and at all the reft of our correfpondence, without End- 
ing that I have ever admitted that I fubfcribed to any part of the prof- 
pejftus as by me *' rightly underftood." Page 59 is no doubt a mifprint 
(or 30. I have neither found, nor have I the ffighteft remembrance of, 
any (ub(cription of mine to any thing Sir Wm. Hamilton ever wrote as 
" rightly underftood." 

I repeat the account given in my pamphlet of the manner in which I 
fabfcriised to this profpedhis ;— 

* The next communication b dated Dec. 28, and confided of-»i. A 
' letter. 2. A printed profpedhis of Sir William Hamilton's intended 
* work on logic. Nothing turns on this, for the fimple reafon that my 
' anfwer contained the moft exprefs and formal proof that, come by it 
' how I might, I was then in the moft complete written pofl*ef]ion of all 
' I hare fince publifhed. . . . The profpedus which accompanied this letter 
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* b very full on the refults which Sir William Hamilton can produce 

* from h'ls principles ; but ^ves nothing, I think, certainly nothing intel- 

* ligible to mcj on thofe principles themfelves. 

* As Toon as I faw thefe refults^ I inftantly faw that many of them 
' agreed with my own. I had then no doabt that we poflefled fomething 
' in conunon ; and I (aid ib very diftindly in my reply. As the reader 
' will prefently fee, this firft impreffion has not been confirmed. Feeling 
' it now time to fecure whatever of independent difcovery might belong 
' to me, I anfwered Sir William Hamilton in two letters, dat^ Decern- 
< ber 31 and January i. In thefe letters — 

'I.I returned the printed proipeftus with the refults underlined 
' which my fyftem would produce. 

* 2. I ftated that I had a (yilem written on certain flieets of paper, 
' which I defcribed as to number, fize, &c., adding the head words of 

* each page. I felt inclined to get the fignature of fome good witnefs put 
' upon thefe papers ; but at the fame time I felt rduAant that Sir Wil- 

* liam Hamilton fhould fee, if it ever became neceffary to produce thefe 
' papers, that I had been taking precautious againfl him. I therefore de- 
' termined to make himfelf my witnefs. 

* 3. I fbted diftin£Uy the firft principles oibotb my fyftems, and the 
' fyllogiftic formulae to which they lead.' 

Thirdly, I fubftandate the above, fo far as the fubfcription is con- 
cerned, l^ quoting two pailages from Sir W. Hamilton's publication 
of my letter of December 31. 

' I received your obli^ng communication this moruiug and am now 
' fully fatisfied that I have, in one of my views of fyllogifm, arrived at 
' your views in fubfbnce, or fomething fo like them, that I could fub- 

* fcribe in my own fenfe to a great part of your paper Thb 

* chapter [meaning the one on the fheets of paper above referred to] 

* I might exprefs in your words wherever they are underlined in the 
' profpedus which I return, hoping you will fend another.* 

Where are thofe words "rightly underftood" which Sir W. Ha- 
milton attributes to me three times in one paragraph ? 

He muft have been quoting from memory. Seeing his refults j 1 
found they were alfo my refults ; fo I told him that I could ** fubfcribc" 
(and I cannot find I have ufed this word more than once, and it is in 
page 19 referred to by Sir William) " in my own fenfe to a great part 
of" his " paper." If words can fpeak meaning, I here tell hun that I 
fubfcribe in my own fenfe, leaving it to the future to fhow whether I 
fubfcribe in bis^ that is, whether I underfland bim rigbtly. 

[I was reading this for the prefs, when I found out the words which, 
applied in one fenfe hypothetically to cue of his refults. Sir W. Hamilton 
has transferred in a difierent fenfe to all. One of his refults, fpeaking 
of the moods, is the efbblifhment of * Their numerical equality under 
all the figures,' the Italics being his. I could not make out the Eng^ilh 
of this. The others I underftood in the grammatical fenfe. For ex- 
ample, ' The abrogation of the fpecial laws of fyllogifin' is intelligible: 
I did not know whether my fenfe of thefe words, that is to fay, my 
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abrogation of thofe laws, was the fame as Sir W. Hamilton's ; Hill that 
he did abrogate certain laws was clear. Bat numerical equality of moods 
I could only underfbnd as referring to the numerical quantities which 
I fuppofed (the reader will remember that I fent back the profpedus by 
the next poft, and had little time to look at it) Sir W. Hamilton's fyfbm 
to contain. It means, I find, that there, are the fame number of moods 
in all figures : but to attribute numerical equality to difierent things is a 
mode of faying that there is the fame number oftbem in different Jets to 
which I was unaccuflomed. Having however, as I thought, divined 
what the Engliih of this might mean, I underlined it, adding (as Sir W. 
Hamilton fbtes in one of the foot-notes, which I never remarked till 
now) thefe words, *' If I underfbnd this righdy I may underiine it I 
think.** I meant, *' If I can make out the words J* This underftand 
rightly f Sir W. Hamilton a^hially takes from this fentence, joins it to 
my ** fubfcription " mentioned in another document, and reprefents me 
as declaring that I have **fubfcribed to as rightly underftood^* twenty-two 
fentences, &c., and himfelf as quoting from one paflage.] 

But, had I betimes avowed my non-underfbnding, two pamphlets 
m^t have been fpared. Where are we now ? I did avow my not un- 
deribnding the firfl communication, and my fubfcribing to the fecond 
in my ownfenfe. To which Sir W. Hamilton fubfequendy anfwered 
to the efied that I fpoke ^fe, that I did underfbnd the firft, for that 
I had fent him, in letters written inmiediately after the fecond was 
received, his ** fundamental do£hine ** and ** many of its mofl important 
confequences." What have I been contending for all along, except 
that the do6irine of hisfrjf communication was to me mere empty found, 
and that all I was able to produce when I received the fecond, was my 
own? But Sir. W. Hamilton a6hially gives me a right to fay, with 
reference to the fecond, the more developed and more intelligible com- 
municadon, that I did not underfbnd it, infifts upon my faying it, and 
reproaches me for not faying it. Well then, to ufe a Scottifh phrafe, 
the lefs I lie when I fay I did not underfbnd the ^rfi, which is the 
point at iffue. So that, as to the matter of our controverfy. Sir W. Ham- 
ilton admits that there was (fortuitous he calls it) entrance of the theory 
of the quantified predicate in my writings prior to his communications; 
and as to the condu6b of it, he admits that I did not underftand his 
communicadon ; and in the face of fad, reproaches me with maintain- 
ing that I did till after the pamphlets were written : when it was of the 
eflence of my fbtement, firft, that I did not underfbnd, fecondly that 
neither I* nor any one elfe could have underftood, fave only the pupils 
to whom the requifites were addrefled. 

Mr. De Morgan. Sir W. Hamilton. 

Your copious and flafhing cri- I difregard your mifreprefenta- 

tidfms on my intelled (by which tion that <' I avenge myfelf for the 

you avenge yourfelf for the retrac- retra£Uon of my afperfion on your 

tion of your afperfion on my integ- integrity by my copious and flafh- 

rity), I will profit by fo fiu* as I ing cridcifms on your intelled." 
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difcover them to be true : the reft 
(hall amufe me; — and the whole 
will be good for the printer. Take 
one retort from me on the fame 
terms. You have much (kill in 
forming new words; and, as is 
fair, you put your own image and 
fuperfcription on your own coin- 
age. I think you have got into 
the habit of afluming the fame 
authority over that alrouly exifting 
portion of our language which is 
commonly faid to belong to the 
Queen — and that you need an in- 
terpreter. If I can arrive at your 
meaning by the time I write the 
pre^ce to my work on logic, I 
will ftate your claim, accompanied 
by your own words ; if not, I can 
ftill ftate your own words. Till 
then, I have nothing more to Kay. 
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When your (excufable) irritation 
has fubfided, you will fee that I 
could only iecure you from a ver- 
dia of plagiarifm by hrin^ you 
in as fufiering under an illuiion. 
What, however, is all in aU ; — ^my 
cridcifms will not, I think, be 
found untrue. 

If guilty of lefc maje^ by re- 
ference to the Queen's Englifh, 
have I not my accufer as abettor i 
For you not only pafled my min- 
tages {quantify and pumtifieation) 
as current coin ; but, in borrow- 
ing, a£tually ** thanked me for the 
words'* (L. p. 22). However, 
my verbal innovations are, at leaft, 
not elementary blundov. I do 
not, for example, confound a term 
with a profojstion, the middle with 
the condufion of a fyllogifin. 



Sir W. Hamilton unconfcioufly adapts his language to a very true 
fuppoiition, namely, that he has, in his pamphlet, made himfelf the jury 
in this cafe. He is unfortunate about the mintage. I (ay to him ' You 
make new words well, but I am afraid you alter the old ones.' To 
which he replies * Why, you thanked me for my new words.' So I did, 
and fo I do again : but what has that to do with the left majefty part 
of my infinuation. 

Sir W. Hamilton fays that I. have fomewhere (where he does wt 
fay) ufcd term for proportion, middle for condufion, colleSively for dif- 
tributively. This may be ; fuch (lips of the pen are common enoug^. 
He fets them down as blunders of ignorance. I am not afraid the 
reader will follow him. He ought to have faid where they occur, that 
is, when he firft mentioned them, in his pamphlet. Till I put thefe 
letters together, I was fatisfied, on Sir Wm. Hamilton's ftatement, that 
I had done all thefe enormities : but now, after the cafe of ** rightly 
under ft ood'*^ which I have juft had to difcufs, I do not feel fo well fadf- 
fied. 

Sir W. Hamilton. 

Finally, I beg leave to remind you, — There is now evidence in your. 
polTelfion that for f even years, at leaft, the do6bine of a quantified pre- 
dicate has been puclickly taught by me ; whilft, on your part, there is 
a counter afTertion or innuendo, which, as you cannot prove, it concerns 
your cbaraSler formally to annul. 

I never denied that Sir W. Hamilton had taught a dodb-inc of the 
quantified predicate. By the time I wrote my pamphlet, I was pretty 



Appendix. 3 1 3 

Aire that it was not the fame as mine. Sir W. Hamilton's anfwer 
con£rmed me in this, as appears in page 300. 

I now come to mention a part of the difcuffion which I fhould per- 
haps have omitted, if I had not pledged myfelf in my pamphlet to give 
an account of a certain offer which I there made to Sir William Ham- 
ilton, in the event of that offer not being accepted. It is a curious 
inftance of that difpoiidon to hold a correfpondent or an opponent 
capable of (blving enigmas, and bound to do it, which appears in his 
px^fuming that (fee B, paragraph 2^) an obfcure reference to what is 
done in common language would enable me to guefs at the uncommon 
language of his fyftem and his le£hires. I infert it, alfo, as a fpecimen 
of the various mifunderffandings and mifapprehenfions which Sir W^ 
Hamilton imputes to me, referring to a matter which readers will (epa- 
rately comprehend. Had I (pace or inclination to deal with them all, 
I believe I could ierve them sdl in the fame way. 

OB. 7, 1846, I learnt from Sir Wm. Hainilton that his dodrine 
had obtained conflderable publicity through the notes and ejfays of his 
ftudents. In my reply, referring to this fyftem, and to his offer of 
communicating it, I afked if he had a pupil whom he could truft with 
the conmiunicadon ; the anfwer was B, prefendy given. But, Dec, 28, in 
(ending the profpc6lus. Sir W. Hamilton informed me that, before 
forwarding it (the firft communicadon in which that he had other than 
Arifbtelian quandficadon was intelligibly announced) he had waited for 

a reply from Mr. . 'That gendeman' continues Sir W, 

Hanulton, in words fome of which I place in Italics ' was a pupil of 

* mine fix years ago, and obtained one of the higheft honours of the clafs ; 

* he was therefore fully competent to afford you information, which I 

* begg^ him to do, in regard to my logical dodlrines as they were taught 
' fb far back. I knew him to be a graduate of your College, and he tells 

* mc that he was for three years a pupil of your own. If you are ftill 

* interefted in the matter, you can therefore obtain from him as an 
' acquaintance, what infbrmadon you wifh, more agreeably than from a 

* fbanger. When he attended me, befides the twofold wholes in which 
' the fyllogifm proceeds, the quantification of the predicate, and the cffed 

* of that on the doftrine of converiion, on the do6lrine of fyllogiftic 
' moods, on the fpecial fyllogiftic rules, &c., were topics difcujfed, and 

* pardy given out for exercifes. They were, infaS, then mere common- 
'place: 

Jan. 13,1 847, Mr. called on me at Univerfity College, after 

an evening ledbire of mine, put his notes into my hands, and has fince 
dated (in which I have no doubt he is correal, though I do not remem- 
ber it) that he informed me he was doubtful whether they contained 
exaBly what I wanted, and that he would gladly fumifh any addidonal 
infbrmadon. Now I conceived, as I thought it was intended by Sir 
W. Hamilton I fhould do, that the notes of one of the beft ihidents, 
even if not eza6Uy what I wanted, were fure to contain fomething of 
the mere commonplace (by which I took to be meant the ordinary matter 
of the ledlures) which was difcuffed, and given out as exercifes to thofc 
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who attended. But in thefe notes I found nothing on quantification (I 
had now this key word, which did not appear in the main communica- 
tion B) differing from what is ufual ; and after exprefiing this in my 
pamphlet, I proceeded as follows : 

' But if there really be anything in which Sir William Hamilton has 

< preceded me, I (hall be, of all men except himfelf, moft interefted in 

* his having his full rights. And I make him this ofSa, and will take his 
' acceptance of it as reparation in full for his fufpicions and aflertions. 

* With the confent of the gentleman to whom thefe notes belong, which 

< I am fure will not be refifed to our joint application, I will forward to 

* him a copy of their table of contents, having more than a hundred and 

* fifty headings. From thefe Sir William Hamilton (hall feled thofe 

* which are, in his opinion, fure to contain proof of his priority on any 
' point which I have inveftigated. Of thefe I will have copies made and 

* (ent to him : and will print in the work on Logic which I am preparing 

* (and in fome one part of it) the parts which he (hall feleA as fit to 

* prove (or to fhow that he could prove, let him call it as he likes) his 
' cafe, or the germs of his cafe (as he pleafes, again). Provided always, 
' that the matter fhall not run beyond fome eight or a dozen o£bivo pages 

* of fmall print. And I on my part propofe that I (hall be allowed to 

* print, to one-half the amount feleded by Sir William Hamilton^ of ad- 

* ditional extra£l : but if this be refufed I will not inM on it. With this 
' I will put a heading fully defcriptive of the reafon and meaning of the 
' infertion, and fuch diftindb reference and account at the begjiming of 

* the pre^ce as fhall be fure to call the reader's attention to it. So that 

* my book fhall efbblifh the claim, if it can be efbblifhed from the notes 

* of one of the befl fhidents. If this ofier be not/ accepted, an account of 

* it will take the place of any other refult. If Sir William Hamilton, or 
' any one elfe, can propofe anything to make this ofier fairer, I fhall pro- 
' bably not be found indifpofed to accept the addition. And thou^, I 
' will frankly fay, my prdent conviction is that the acceptance of the 
' ofier would alone caufe my work to knock Sir William Hamilton's 
' aflertions to atoms, yet I will pledge myfelf, in any cafe, to abide by it. 

Had our places in this difcuflion been changed, I (hould have taken 
care that no reader of my anfwer (hould have been left in ignorance of 
fo fair an ofier on the part of my opponent : more efpeciaUy if that 
opponent had been accufed by me of A^ud and ^fehood, in a manner 
which I felt obliged formally to retradl. But Sir Wm. Hamilton does 
not notice the offer ^ even by an allufion : and refers to the notes in the 
following way : 

* In regard to Mr — and his Notes, I beg leave to (ay, diat in 
' my relative letters, neither to that gentleman nor to you, did I ever 

* refer to his Notes of my le£lures, but exclufively to his perfonal infir- 

* mation in regard to them. And for a fufficient reafon. The Paragraphs 
' on TiOgic didlated to, and taken down by, my fbidents, on which I after- 

* wards preleft, were written fo fiu* back as the year 1837, and prior to 

* many of my new views, and to the tobole ^t^raat of a quantified predi- 

* cate. Thefe views, as developed, were, and are, introduced in a great 
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* meafure as corre£Uons of the common dodrine ; in the older Notes 
' efpecially, they may, therefore, not appear in the dilated and numbered 

* Paragraphs at all ; whilft, frequently, (particularly at firft,) they were 

* given out as data, on whichj previous to farther conmient, the ftudents 

* were called on or excited to write expofitory EiTays. I diftindUy recol- 

* lc6l, that in the Seilion during which Mr, ■ attended my courfc of 
' Lo^c ( 1 840-1) it was required, on the hypothecs of a quantified pre* 

* dlcate, — to ftate in detail, the valid moods of each fy llogifUc figure ; and 

* I, further, diilin£Uy recolleft, that Mr. was one of thofe who 

' eflayed this problem. If wrong on thb point, I (hall admit that my 
' memory is as treacherous as yours. It was, indeed, quite natural, that 

* Mr. fhould give, and that you fhould receive, his Notes ; but, 

* of courfe, you could have fought or obtained no perfonal information 
' from him, in reference to the point in queftion, without mentioning the 

* fa£l Were it, however, requifite to give proof from Notes of fo 

* manifefl a fa£l, I doubt not that fcores of ftudents would be willing to 
' place theirs at my difpofal. 

On the appearance of Sir W. Hamilton's pamphlet, Mr, 

wrote him a very ibaightfbrward letter, of which he fent me a copy, 
with permiffion to both of us to ufe it. The general tenor is that Sir 
W. Hamilton is corredl in his fbatements of what he had taught (which 
ftatements I never impugned as to h£i ; I did not know what they 

meant). On the point in queftion Mr. fays (the Italics are 

mine); — 

'During the Seftion in which I attended your ledures (1840 and 
' 1841) your new fyftem, bafed on the thorough going quantification of 
' the predicate (the (econd of the three (yftems mentioned in page 3 1 of 

* your publifhed letter) and its confequences in making all propofitions 
*fimply convertible &c. iaas not developed by you in your ordinary feries 

* of LeSures, I believe it was not touched upon in them, but it was partly 

* explained to the clafs verbally^ and then given out as a fubjeBfor Ef" 
*/itys» When the Eilays were ^ven in they were read aloud in the clafs, 
' and conunented upon by you, and in fo doing you fully explained the 
•* fyftem as '' a full extenfion and thereby a complete flmpliftcation of the 

* fyllogiftic theory." 

* Thefe h£\s which were ftrongly fixed in my memory, becauie I 

* believe on that occafion I happened to be the only Effayift who had 
' rightly apprehended and worked out the thefts, will account for the 
' ciicamftance that my notes, which were originally taken in ihorthand, 
' although containing a full Report of all your ordinary Le6lures, are 

* completely ftlent on the fubje^L" 

The reader may find out, if he can, where Sir W. Hamilton re- 
ferred to perfonal information as diftinguifhed from notes^ or to his 
teaching of his new fyftem, as a matter diftindl from that of his ordinary 
k^res : and muft judge what his fuccefs is in faying what he means 

* I think this fhould he extempore: meaning that Sir W. Hamilton ufually reads his 
leduret. 
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to fay. And he may find out further, how I was to gucfs that the 
mere commonplace of the topics difcujfed in Sir William's teaiching was to 
come, after an interval of fix years, from his old pupil's perfonal infor- 
mation ^ and not from the full and (as I found them) excellent notes which 
he made at the time. 

I Ihould add that Mr. , fubfequently to the printed contro- 

verfy, anfwered every query which I put to him on Sir W. Hamilton's 
fyftem, but did not feel juftified (as ia a like cafe I (hould not either) m 
anfwering pofitively as to the minute details of it, after laying it by for 
years. 

I have mentioned one or two inffamces in which, as feems to me. 
Sir W. Hamilton has a ftrange idea of the fcnfe of his own words : I 
will now take one of the cafes in which he has dealt as flrangely >vith 
mine. The way in which we ulc language, is one of the means which 
the reader has, for forming his judgment on the whole of this difpute : 
and he muft decide which of us is incapable of giving to the phrafes of 
the other their proper fignification. 

When I returned to Sir W. Hamilton his profpe£bis, with thofc 
parts underlined which I could interpret in my own fenie, the more 
important parts relating to logical mood and figure were not thus un- 
derlined. In the accompanying letter, I ufed thefe words, 'To mood 
and figure, I have attended but little ; what I get on thefe points will 
be from your hint, or from your book.' The whole letter was on what 
I had done in the way of invefligation, not of elementary reading : and 
I may fafely fay that it is clear I meant that I had not made mood and 
figure, as conHituent parts of a theory of fyllogifm, fubje6is of invefliga- 
tion, with a view to new properties. But Sir W. Hamilton, in two 
places, makes me avow ignorance of the ordinary fyflem of mood and 
figure. In a foot-note to the above, he fays, *' And yet, though con- 

* fefTedly to feek in the very alphabet of the fcience, Mr. Dc Morgan 
' would be a logical inventor ! What is here acknowledged in terms, is 

* fufHciently manifefted from miftakes."* And in his pamphlet (II. p. 
9), he reprefents me as 'no proficient — no thorough fhident, — in the 
fcience;' and refers to this paragraph of mine as the ground of the 
aifertion. It would have been flrange, if, avowing ignorance of the 
ordinary dodlrinc of mood and figure, I had faid that what I fhould get 
on thefe points muft be from Sir W. Hamilton's hint or unpublifhed 
book, when any ordinary treatife would have given it : fb ftrange, that 
this claufe ought, I think, to have fuggefled the obvious meaning, h 
Sir W. Hamilton's interpretation a fair one ? I do not doubt that he 
meant it to be fair. What I afk is, has he the power to read fiurly as 
well as the will ? 

The two preceding calcs (that of the notes and that of the avnoei 
ignorance) are fpecimens of Sir W. Hamilton's give and take, of the 



* Sir W. Hamilton ihould have cited a few : but when he declares I have nude 
elementary blunders, he does not give fo much as a reference. The plan is a fafe one. 
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manner in which he ezpeds to be underfiood, and of that in which he 
claims a right to underfland. They are alfo, of courfe, fpecimens of 
my own. 
In (A), the fymbols A, E, I, O, are the A4, E^ I|^ O4, of this work : 

and a, c, i, o« are the A', E', T, O*. 

(A) From the paper as fint to Cambridge before I bad any communica- 
tiojt wbatfoeverfrom Sir William Hamilton (without any correBions), . 

Section III. On the quantity of propofitions. 

•* The logical ufe of the word fome, as merely * more than none,' 
needs no further explanation. £xa6l knowledge of the extent of a pro- 
portion would conilft in knowing, for infbmce in * fome Xs are not Ys' 
both what proportion of the Xs are fpoken of, and what proportion 
exifb between the whole number of Xs and of Ys. The want of this 
information compels us to divide the exponents of our proportion into 
o, more than o not neceiTarily i, and i. An algebraill learns to con- 
fider the diflindUon between o and quantity as identical, for many 
purpofes, with that between one. quantity and another : the logician 
muft (all writers imply) keep the diftin£Uon between o and a^ however 
fmall a may be, as facred as that between o and i — a ; there being but 
the fame form for the two cafes. We fhall now fee that this matter 
has not been fiilly examined. 

*' Inference muil confift in bringing each two things which are to be 
compared into comparifon with a third. Many comparifons may be 
made at once» but there muft be this procefs in every one. When the 
comparifon is that of identity, of is or is not, it can only be in its ulti- 
mate or individual cafe, one of the two following : — * This X is a Y, 
this Z is the very fame Y, therefore this X is this Z ; or elfe * This X 
b a Y, this Z is not the very fame Y, therefore this X is not this Z.' 
And coUedUvely, it. mufl be either * Each of thefe Xs is a Y ; each of 
thefe Ys is a Z ; therefore each of thefe Xs is a Z ;' or elfe * Each of 
thefe Xs is a Y, no one of thefe Ys is a Z, therefore no one of thefe 
Xs is a Z.' 

'* All that is effential then to a fyllogifm is that its premifes fhall 
mention a number of Ys, of each of which they fhall affirm either that 
it is both X and Z, or that it is one and is not the other. The pre- 
mifes may mention more : but it is enough that this much can be picked 
oat ; and it is in this lafl procefs that inference confifts. 

" Ariflotle noticed but one way of being fure that the fame Ys are 
fpoken of in both premifes ; namely, by fpeaking of all of them in one 
at leaft. But this is only a cafe of the rule : for all that is necefTary is 
that more Ys in number than there exift feparate Ys Jball be fpoken of in 
both premifes together. Having to make m-\'n greater than unity, when 
neither m nor n is fo, he admitted only that cafe in which one of the 
two »f or )», b unity and the other is anything except o. Here then 
are two fyllogifms which ought to have appeared, but do not. 
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Mod of the Ys are Xs Moft of the Ys are Xs 

Moft of the Ys are Zs Mod of the Ys are not Zs 



.*. Some Xs are Zs .*. Some of the Xs are not Zs 

And Inibad of moft, or i-^a^ of the Ys, may be fabftituted any two 
fra^ons which have a fum greater than unity. If thefe fra^ons be m 
and n, then the middle term is at leaft the frafUon m-^-n^A of the Ys, 
It is not really even neceflary that all the Ys fhoold enter in one pre- 
mifs or the other: for more than the fra^on m-f-jy — i of the whole 
may be repeated twice. 

" And in truth it is this mode of fyllo^ng that we are frequendy 
obliged to have recourfe to ; perhaps more often than not in our uni- 
verfal fyllogifms. * All men are capable of fome inftru^on ; all who 
are capable of any inftruAion can lesun to diftinguiih their right and left 
hands by name ; therefore all men can learn to do £o** Let the word 
all in thefe two cafes mean only all but tne^ and the books on log^c tell 
us with one voice that the fyllogifin has particular premifes, and no cm- 
clufion can be drawn. But in hBi idiots are capable of no infhndion, 
many are deaf and dumb, fome are without hands : and yet a condufion 
is admiffible. Here m and n are each very near to unity, and m-^-n — i 
is therefore near to unity. Some will fay that this is a probable con- 
clufioli : that in the cafe of any one perfon it means there is the chance 
m that he can receive inftrudion, and n that one fb gifted can be made 
to name his right and left hand : therefore rnxn (very near unity) is 
the chance that this man can learn fo much. 

** But I cannot fee how in this inftance the probability is anydiing 
but another fort of inference from the demonfbable conclufion of the 
fyllogifm, which muft exift under the premiies given. Befides which, 
even if we admit the fyllogifm as only probable with r^gvd to any 
one man, it is abfolute and demonfbative in regard to the propofition 
with which it concludes. 

** But this is not the only cafe in which the middle term need not 
enter univerfally : this however is matter for the next Sedlion. I now 
go on to another point.** 



ExtraB II. 

'' I now take the two cafes in which particular premifes may ^ve a 
conclufion : namely 

I^, XY+XY=XZ XY+Y:Z=X:Z Oio 

on the fuppofition that the Ys mentioned in both premifes are in num- 
ber more than all the Ys. If Y, and Y^ fland for the fra£Uons of the 
whole number of Ys mentioned or implied in the two premifes, and jt 
and j^ for the fractions of the js implied or mentioned, we fhall by a 
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rq^edtion of the procds on YX-|-YZ=XZ (the other Ixing obtained 
in the coiurie of the piocefs) arrive at the following refults or their 
counterparts : remembering that Y, -|~Y« ^ greater or lefs than i, ac- 
cording as ^ i+^a is le(s or greater. 

Defi(Badofi. SyllogUm. Condition of its exiftence. 

lu ^ YX + YZ = XZ Y,+Y, greater than I 

O^ YX +Y:Z=XZ 

/;. Y:X+Y:Z=:;r2 

O^ X:Y + ^2; =sX:Z Y,+Y. lefs than i 

'- y^+j^ =^« 

Ooi X:Y + ^z =X:Z 

loo X:Y+Z:Y= XZ 

(B) CommunuatioM received on the ^b or ^tb of November from Sir 
WiUiam Hamilton^ being the pretext for bis cbarge tbat I bave, witb 
injurious breacb of confidence towards bimfclf and falfe dealing to- 
wards tbe public t appropriated bis ** Fundamental DoBrine ofSyllo- 
gifm** privately communicated to me: and, after tbe retraffion of tbat 
cbarge f noticed in pages 297, 8,yir tbe ajfertion tbat I bave done tbe 
fame tbing unconfcioufiy. 

« 16, Great King Stieety 
NoTcnber sndy 1840. 

** Dear Sia^ — I have been longer than I andcipated in anfwering 
four bft kcter. I now (end 70a a copy of the requifites for the prize 
BJStjt which I gave out to my ftudents at the dofe of laft feffion. It 
will (how you the nature of my dodrine of fyllogifm, in one of its 
halves. Tlie other, which is not there touched on, regards the two 
wholes, or quandties in which a fyUogifin is caft. I had intended fend- 
ing yoQ a copy of a more articukte fbtement which I meant, at any 
rate, to have drawn up ; but I have not as yet been able to write this. 
I will fend it when it is done. From what you ftate of your fyflem 
having ' litde in common with the old one,* and from the contents of 
your Firft Notions, we (hall not, I find, at all interfere, for my dodrine 
is (imply tbat of Ariftotle, fully developed. 

It wUl give me great pleafure if I can be of any ufc, in your invefti- 
gations concerning the hiftory of Logical do6b-ines. I have paid great 
attention to this fubjed, on which I found, that I could obtain litde or 
no informadon from the profefTed hiAorians of Logic ; and my collec- 
tion of Logical books is probably the moft complete in this country. 
But, as I mcndoned to you in my former letter, it is only in fubordinate 
matters that in abftraB Logic there has been any progrefs. 

«* I remain, dear Sir, \trf truly yours, 

" W. Hamilton.** 
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EJfay OH the new Analytic of Logical Forms. 

Without wifhing to prefcribe any definite order, it is required that 
there fhould be fbted in the Eflky, — 

I ®, What Logic poftulates as a condition of its applicability. 

2®. The reafons why common language makes an ellipfis of the ex- 
prcjfed quantity — frequently of the fubjeB, and more frequently of the 
predicate, though both have always their quantities in thought. [This 
paragraph is the one on which Sir W, Hamilton principally relies\ 

3^. Converfion of proportions — on the common do^ine. 

4®. Defe6b of this. 

5^. Figure and Mood of Cat^rical fyllogifmy and Reduftion,— on 
common do^ne (General fbtement). 

6^. Defe£b of this (General ftatement). 

7®. The ontfupreme Canon of Cat^rical Syllogifms. 

8^. The evolution, from this canon, of all tktfpecies of SyllpgUm. 

9®. The evolution, from this canon, of all the general laws of cate- 
gorical Syllogifms. 

lo^. The error ofihtj^eciallaws for the feveral Figures of Catego- 
rical Syllogifm. 

I I ^. How many Figures are there* 

12°. What are the Canons ofihtfeveral Figures. 

13°. How many moods are there in all the Figures : (howing in con- 
crete examples, through all the Moods, the uneffential variation which 
Figure makes in a fyllogifm. 

(Thofe which follow 13® were wrong numbered.) 

15°. What relation do the Figures hold to extenfion and comprehcM- 
fion. 

16°. Why have the fecondvcA third Figures no determinate majitr 
and minor premifes and two indifferent conclufions : while the frjf Fi- 
gure has a determinate major and minor premife, and a fingle proximeti 
conclufion, 

17°. What relation do the Figures hold to DeduHion and InduBitn, 

N.B. This EHay open for competition to all (hidents of the dais of 
Logic and Metaphyiics during the lad or during the •niuing feflion. 

April 15th, 1846. 

(C) Extras from the Addition to my Paper, taken, as can he fifowUt 
from the papers which I gave the means of identifying in JamitAr^ 
laft, and which papers (though I hold it immaterial) I ajfert to heve 
been written before I received any logical communication from Sir 
William Hamilton, (To be compared with the extraSs given in A)* 

" Since this paper was written, I found that the whole theory of the 
fyllogifm might be deduced from the coniideration of propofitions in a 
form in which definite quantity of aiTertion is given both to the fubjed 
and the predicate of a propofition. I had committed this vkw 10 
paper, when I learned from Sir William Hamilton of Edinburgh, that 
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he had for fome time paft publicly taught a theory of the ryllogifm 
difiering in detail and extent from that of Ariftotle. From the pro- 
(pe£his of an intended work on logic, which Sir William Hamilton has 
recently ifTued, at the end of his edition of Reid, as well as from infor- 
mation conveyed to me by himfelf in general terms, I ihould fuppofc it 
wiU be found that I have been more or lefs anticipated in the view juft 
alluded to. To what extent this has been the cafe, I canhot now 
afcertain ; but the book of which the profpedhis juft named is an 
announcement, will fettle that queftion» From the extraordinary extent 
of its author's learning in the hiftory of philofbphy, and the acutenefs of 
his written articles on the fubjedl, all who are interefted in logic will 
look for its appearance with more than common interefl. 

** The footing upon which we fhould be glad to put proportions, if 
our knowledge were minute enough, is the following. We fhould flate 
how many individuals there are under the names which are the fubjedl 
and predicate, and of how many of each we mean to fpeak; Thus, 
inftead of * Some Xs are Ys,' it would be, * Every one of a fpecified Xs 
is one or other of b fpecified Vs.* And the negative form would be as 
in * No one of a fpecified Xs is any one of b fpecified Vs.* If propofi- 
dons be (bted in this way, the conditions of inference are as follows. 
Let the effeSive number of a propofition be the number of mentioned 
cafes oixkitfubjeS^ if it be an affirmative propofition, or of the middle 
term, if it be a negative propofition. Thus, in * Each one of 50 Xs is 
one or otiher of 70 Ys,' is a propofition, the eficdlive number of which 
is always 50. But * No one of 50 Xs is any one of 70 Ys * is a propo- 
fition, the efiedUve number of which is 50 or 70, according as X or Y 
b the middle term of the fyllogifm in which it is to be ufed. Then 
two propofitions, each of two terms, and having on^ term in common, 
admit an inference when I. They are not both negative. 2. The 
fum of the effc£Uve numbers of the two premifes is greater than the 
whole number of exifUng cafes of the middle term. And tlie excefs of 
that fum above the number of cafes of the middle term is the number 
of the cafes in the affirmative premifs which are the fubje6b of inference. 
Thus, if there be 100 Ys, and we can fay that each of 50 Xs is one or 
other of 80 Ys, and that no one of 20 Zs is any one of 60 Ys ; — the 
efic6Hve numbers are 50 and 60. And 50+60 exceeding 100 by 10, 
there are 10 Xs, of which we may affirm that no one of them is any 
one of 20 Zs mentioned. 

'* The following brief fummary will enable the reader to obferve the 
complete dedudUon of all the Ariflotelian forms, and the various modes 
of inference from fpecific particulars^ of which a fhort account has 
already been given. 

*• Let tf be the whole number of Xs ; and / the number fpecified in 
the premifs. Let € be the whole number of Zs ; and w the number 
fpecified in the premifs. Let ^ be the whole number of Ys ; and u and 
V the numbers fpecified in the premifes of x and z. Let X,Y, denote 
that each of / Xs is affirmed to be one out of u Ys : and X, : Y. that 
each of f Xs is denied to be any one out of u Ys. Let X.^ fignify m 
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Xs taken out of a larger fpccificd number n ; and fo on. Then the five 
polfible ryllogifms, on the condition that no contraries are to enter either 
premiies or conclufion, are aa follows : — 

1. X,Y^+Z.Y, = X|4..^^| Z^=Z|+,^_j^^X^ 

2. X|Y,+Y^^ rs^X|4.^^i Z^r:Z,+^_^^^^ 

3 . Y,X,+ * »Z|, — X, + ^.^ I Z^:=Z, ^,_*^ ^ X,. 

4. X,Y.+Z.:Y, =:X.+^,:Z, 

5. Y.X,+Z.:Y,=X.+^.,:Z, 

" The condition of inference exprefles idelf ; in the X.^, of the con- 
clufion, M muil neither be o nor negative. The firft csiie gives no 
Ariflotelian fyllogifm ; the middle term never entering univerially (of 
neceifity) into any of its forms, under any degree of fpeci£cation which 
the ufual modes of fpeaicing allow. The other cafes divide the old fyl- 
logifms among themfelves in the following manner : they are written fo 
as to (how that there is fomedmes a little difierence of amount of fpeci- 
iication between the refults of different f^;ures> which changes in the 
redudUon from one figure to another. The Roman numerals mark the 
figures. 



4. t'^.a,vz^b,iv^s: 



t:=La^ vznb 


Y)Z.+ X)Y.=X)Z-. 
X)Y.+ Y)Z.=Z.^ 


Barbara I. 


tzza, v'^.b 


Bramantip IV 


/<tf, v-^ib 


Y)Z,+ X,Y,=X«Z., 
X,Y. +Y)Z^=Z,. A 


Darii I. 


t Ka^ r = i 


Dimaris IV. 


u=ib,vzz.b 


Y)X.H 


- YyL^^JL^ JK^^ 1 


Darafti III. 


u <^b,v b 


Y.X.- 


^Y)Z.=Z^J£^. 


Difamis III. 


uz=.b,v <,b 

• 


V)X.H 


•Y'i,)Z.— 2,, .X^^ , 


DaHfi III. 


t^.a, v::ib, fr=r 


Y . Z+X)Y,=X . Z 


CfUrent I. 


tzzayV^bfW^szc 


Z, Y+X)Y,=X . Z 


Cefare H. 


t'^a^vz^b^w'=,c 


X)Y,+Z . Y=Z . X 


Cameftres II. 


tzz.a,v'zib^w=zc 


X)Y.+Y . Z=Z . X 


C amines IV. 


vzzbfW^siC 


Y • i&s?/v.|Y^ss '^t' ^ 


Ferio I. 


v:=,b, wszc 


Z . Y+X.Y,=X,: Z 


Feftino II. 


t'=.a,v=ib. 


X)Y,+Z,:Y=Z,: X 


Baroho II. 


uzzb, r = ^, «'=r 


Y.Z+Y)X'=X, ,:Z 


FelaptoH III. 


u-=.by vzzb, w=:c 


Z.Y+Y)X.=X,;,:Z 


Fefapo IV. 


v^b, w^-c 


Y.Z+Y.X.=X...:Z 


Fersfi III. 


r — ^, w^^c 


Z.Y+Y.X'=X.,,:Z 


Frefifon IV. 


uzzb, w:=^c 


Y,: Z+Y)X.=X„, : Z 


Bohardo III. 



5. uzzb, r = ^, «'=< 



I conclude by fubmitting to the reader what I began with, namely, 
that until Sir William Hamilton produces fomething from C, intelligi- 
bly hinted at in B, and neither fubfbmtially contained in the matter, nor 
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immediately deducible from the principles, of A, he has no right what- 
ever to aflert that I have borrowed from him confcioufly or unconfci- 
oufly. I have not found any perfbn who thinks that fuch a thing can 
be produced : and I leave every reader to form his own opinion whether 
it can be done or not. 



APPENDIX 11. 

On fome forms of Inference differing from thofe of the Arijfotelians. 

I THINK it defirable to ftate all I know of any attempt to deal with 
the forms of inference otherwifc than in the Ariftotelian method. 
Since the time of Wallis, three well known mathematicians have written 
on the fubjeft, Euler, Lambert, and Gergonne : . there may have been 
others, but I have not met with them. 

Euler's * Lettres a une FrincefTe d'Allemagne fur quelques fujets de 
Phyiiqucet de Philofophie' (3 vols. 8vo. Peterfburg 1 768-1 772, accord- 
ing to Puis) contain the reprefentation of the fyllogifm hy fenjible terms y 
namely, areas. There was a Paris edition by Condorcet and Lacroix, 
in 1787, as is dated by Dr Henry Hunter, who publiihed an Englifh 
tranflation from it and from the original edition, London, 1795^ 2 vols. 
8vo. Euler makes ufe of circles to reprefent the terms. In a traft 
publiihed (or completed) in 1 831, in the Library of Ufefiil Knowledge, 
under the name of ' the Study and Difficulties of Mathematics* I fell 
upon this method before I knew what Euler had done, ufing, for dif- 
tin^on, fquares, circles, and triangjes, as in Chapter I. of this work. 
The author of the " Outlines" prefently mentioned, has what I con- 
fider a very happy improvement on Euler. The propofition 'fome X 
is Y,* is reprefcnted by the latter as the circle of X, partly infide and 
partly outfide the Y. The author of the " Outlines" puts a broken 
fegment of the circle of X infide the circle of Y, leaving it unfettled 
whether the refl of the circle is united to the broken piece, or tranf- 
ferred elfcwhere.* 

But Euler had been preceded in the publication of this idea by Lam- 
bert, in his ' Neues Organon, &c.* Leipzig, 1764, 2 vols. 8vo. In 
this work, the terms are reprefented by lines, and identical extents by 
parts of the lines vertically under one another, as in page 79. The 
whole notion is reprefented by continuous line, the part left indefinite 
in particular propofitions by dotted line. Some of the contranominal 
forms are more diflinftly mentioned than is ufual, but there is no intro- 
duction that I can find of any form of infereiice which is not Ariftote- 
lian. 

* I ihould fay that Euler does not ofe the numerical, but the raagnituiinal notion, 
(fee page 48 of this work). 
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In the fcvcnth volume of the AnnaUs de Mathematiques (Nifmes, 
1 8 16 and 18 17, 4to.) there is a paper by the editor, M. Gergonnc, 
entitled EJfai de dialeSique rationelle. I did not fee this paper, nor 
Lambert's work, until after my memoir in the Tranfaftions of* the 
Cambridge Society had been publifhed. The fecond would have ^ven 
me no hint : the firfl might have done fo. There is the idea, and fome 
formal ufe, of a complex proportion : but the divifion is erroneous. 
The fubidentical, identical, and fuperidentical forms are there; thefe 
are not eafily mifled : the others which Gcrgonne ufes are, the complete 
exclujion (the contrary or fubcontrary of my fyftem, which, disjundlively, 
arc only the common univerfal negative) and fartiai inclufion with par- 
tial exclujion (the complex particular ^ or fupercontrary, of mine). The 
ufe of contraries is expredly* forbidden, the old converfion by contra- 
pofition fornudly declared /al/e, and the particular propofition aflerted 
to be incapable of being made univeHal. But M. Gergonne's complex 
proportions, fuch as they are, are ufed in a maimer refembling that in 
chapter V, of this work, though requiring a feparate tdtvnmment for 
many things the analogues of which appear as connected reiults of my 
fyilem. Accordingly, I am bound to attribute to M. Gergonnc the firll 
publication of the idea of a complex fyllogifm, and of the comparifon of 
the (imple one with it. But numerical ftatement is not hinted at. 

Sir William Hamilton's fyftem dates, as to its publication in le6hires, 
from 1 841, as far as has yet appeared. What I have to fay of it will 
be found in another appendix. 

In 1 842, there was publifhed anonymouOy ' Outline of the laws of 
thought'; London and Oxford (Pickering, and Graham) oSavo in twos 
(fmall). The author is the Rev. Wm. Thomfon, tutor of Queen's 
College, Oxford. It is a very acute work, and learned. The fyflem of 
propofitions is extendedby the introdu£Uon of both the common quanti- 
fications of the predicate into the affirmatives only, which introduces the 
propofitions U and Y, as the author calls them, or '* All Xs are all Ys," 
and "Some Xs are all Ys." 

The memoir in the Cambridge Tranfa£lions in which I gave the firfl 
account of what has fince grown into Chapters IV, V, VIII, and X, of 
this work, is defcribed as to date in the preceding appendix. With re- 
ference to the fubjeft of chapter V, I may note the following defe£b 
of that memoir: i. That only one arrangement of X and Z as pre- 
mifes being taken, only half the fyftem b given, and many correlative 
arrangements are not obtained (fee page 140). 2. That owing to my 
not feeing diftin^lly that each univerfal propofition has two weakened 
forms, the fyllogifms A|A'I' and E'E'Ii are confidered as a clafs apart. 
3. That much of the power of forming eafy rules is not gained, by the 
order of reference being made XY, ZY, XZ, inftead of XY, YZ, XZ. 
The former appears at firft the more natural order, and is certainly 

* I am told that fome works on logic ufed in the Irifh colleges formally annoooce 
that the truth of the [ordinary] laws of fyllogifm depends upon the exclufion of contia- 
ries : but I have not met with any of them. 
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more eafily de(cribed ; namely, to refer each of the concluding terms to 
the middle term, with which both are compared. I obferve, fince, 
that M. Gergonne adopts this lafl order of reference .* but the other is 
by an immenfe deal more convenient in its refults, as I think I have 
fliown. 

With refpe£l to the numerical quanti£cation, what I did in the Me- 
meir and Addition b given in full in the preceding appendix. Sir 
William Hamilton, who dillindlly renounces all claim to the " arithme- 
tically articulate" fyftem, and doubts whether it afford any bafis for a 
logical developement, ftates that he had formerly obtained the " ultra- 
total quantification" (page 3 1 7) and thrown it away as a cumbrous and 
ufelefs fubtlety, without publiihing it» as I underftand, in any way. To 
his reply, he appends a note which I think it defirable to republifli at 
length, as a document in the hiflory of this fpeculation, and that I may 
make that hiftory complete (II. p. 41). 

' I have avoided, in the previous letter and pollfcript, all details in 
regard to the /i^/W fcheme of quantification (p. 32) ; becaufe that fcheme 
except in fb fiu* as it is confounded with the fecond^ has no bearing in 
the controrerfy; and I admit that whatever Mr. De Morgan has 
therein accomplifhed, he has accompliihed independendy of me. Fur- 
ther, I fhall not deny him any claim of priority to whatever he may 
have ftated in our correfpondence, in reference to this third fcheme. 
FinaUy, I fhall acknowledge, for I think it not improbable, that his 
fyllogifm (p. 19) fuggefled a reconfideration, on my fickbed, of a cer- 
tain former fpeculation, in regard to the ultratotal quantification of the 
middle term in both premifes together ; — a fpeculation determined by 
the vacillation of the logicians, touching the predefignations morey moft. 
Sec* but which I had laid, afide, as a ufelefs and cumbrous fubtlety. 
' Ariftotle, followed by the lo^cians, did not introduce into his doc- 
trine of fyllogifm, any quantification between the abfolutely univerfal 
and the merely particular predefignations, for valid reafons. — i^. Such 
quantifications were of no value or application in the one whole (the 
univerfal, potential, logical), or, as I would amplify it, in the two cor- 
relative and counter wholes (the logical, — and the formal, adual, 
metaphyfical,) with which Logic is converfant. For all that is out of 
dafiincadon, all that has no reference to genus and fpecies, is out of 
Logic, indeed out of Philofophy ; for Philofophy tends always to the 
univerfal and necefTary. Thus the higheft canons of dedudUve reafon- 
ing, the di^a de Omni et de Nullo, were founded on, and for, the 
procedure from the univerfal whole to the fubjedl parts ; whilft, con- 
verfcly, the principle of indu£live reafoning was efbbliflied on, and for, 
the (leal or prefumed) colledion of all the fubje6l parts as conllituting 
the univerfal whole. — 2**, The integrate or mathematical whole, on 
the contrary, (whether continuous or difcrete) the philofophers con- 
temned. For whilil, as Ariftotle obferves, in mathematics genus and 
fpecies are of no account ; it is, almoft exclufively, in the mathemati- 
cd whole, that quantities are compared together, through a middle 
term, in neither premife, equal to the whole. But this reafoning, in 
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which the middle term is never univerfal, and the conclufion always 
particular, is, — as vague, partial, and contingent,— -of little or no value 
in philofophy. It was accordingly ignored in Logic ; and the prede- 
fignations more moft. Sec, as I have faid, referred, to univer^l, or, 
(as was moil common) to particular, or to neither, quantity. This 
difcrepancy among Logicians long ago attraded my attention ; and I 
faw, at once, that the poflibility of inference confidered^abfolutely, 
depended, exclufively on the quantifications of the middle term, in both 
premifes, being, together, more than its poffible totality — its diftributioii, 
in any one. At the ^unc time I was imprefled — 1^, with the almofl 
utter inutility of fuch reafbning, in a phUofophical relation : and 2®, 
alarmed with the load of valid moods which its recognition in Logic 
would introduce. The mere quantification of the predicate, under the 
two pure quantities of definite and indefinite, and the two qualities of 
affirmative and negative, gives (abfba£Uy) in each figure, thirty fix 
valid moods ; which, (if my prefent calculation be correct,) would be 
multiplied, by the introdu£Uon of the two hybrid or ambiguous quan- 
tifications of a majority and a half, to the fearfid amount of four hun- 
dred and eighty valid moods for each figure. Though not, at the 
time, fully aware of the fbength of thefe objections, they however 
prevented me from breaking down the old limitation ; but as my fu- 
preme canon of Syllogifm proceeds on the mere formal poflibility of 
reafbning, it of courfe comprehends all the intimate forms of quanti- 
fication. It is ; — ff^hat worft relation of fubjeB and predicate, fubfifii 
between either of two terms and a common third term, with which one, 
at lea ft, is fofitively related: — that relation fubfifts between the two 
terms themfelves : in other words ; — In as far as two notions both 
agree, or one agreeing, the other dif agrees, with a common third notion : 
— in fii far, thofe notions agree or dij agree with each other, Thb canon 
applies, and proximately, to all categorical fyllogifms, — in extenfion 
and comprchenfion, — affirmative and negative, — and of any figure. It 
determines all the varieties of fuch fyllogifms ; is developed into all 
their general, and fuperfedes all their fpecial, laws. In fhort, without 
violating this canon, no categorical reafoning can, formally, be wrong. 
Now, this canon fuppofes that the two extremes are compared together, 
through the fame common middles and this cannot but be, if the 
middle, whether, fubjcdl or predicate, in both its quantifications to- 
gether, exceed its totality, though not taken in that totality in either 
premife. 

' But, as I have fbted, I was moved to the reconfideration of this 
whole matter ; and it may have been Mr. De Morgan's fyllogifm in 
our correfpondcnce (p. 19), which gave the fuggefUon. The refult 
was the opinion, that thcfe two quantifications fhould be taken into 
account by Logic, as authentic forms, but then relegated, as of little 
ufe in pradlice, and cumbering the fcicnce with a fuperfluous mafs oi 
moods. As to Mr. De Morgan's fbtement in our correfpondence (p. 
21) of the principle on which (by his later fyftem) fuch fyllogifms 
proceed, this, to ufe his own expreffion, '* I did not comprehend at 
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*all ;** nor do I now/ having, to fpcak with the Rabbis, " referved it 

* for the advent of Elias." I faw however, that, be it what it might, 
' it had no analogy with mine ; indeed, even from the fuller expofition 
' of his dodh-ines, contained in the body of the Cambridge Memoir and 
^ its Addition, which I afterwards received, I can find no indication 

* of his having generalifed either, i ® the comprebenfive principle of all 
-* inference, that the two quantifications of the middle term^ Jhould^ to- 
*getber^ exceed it as a Jingle whole i or, 2°, under a non-diftributed 

* middle, the two exclufive forms of its quantification. On receipt, 
' however, of Mr, De Morgan's Cambridge Memoir, I faw, or thought 

* I iaw, in the body of the paper, on his ^A/view, fome manifefladon of 
•* a lefs erroneous dofb-ine upon this point, than that afterwards contained 

* in his Letters and Addition, upon his new. . Accordingly, to obviate 
•• all miiconflrufUon, I wrote immediately the following letter,t of which 
'an account has been previouily given (p. 26, note). 

Edinburgh, 30M March, 1847. 

* Your paper read to the Society I have curforily pcrufcd ; but though 
-* oppofed to many of its dodtrines, I admire the ingenuity which charac- 

* The paflages which Sir William Hamilton does not underfiand, are the following, 
and alfo that relating to the eflfe^ve terms, in C of the preceding appendix. 

** Now fuppoie proportions in which the quantitative part of the preceding is made 
jnore definite. Say that 

Xt Ya I and X, : Y„ | 

mean- 
Every one of t Xs I No one of t Xs 

if one or other of u Ys .f is any one of u Ys 

Let the rffeUme number of cafes in a propofition be the number which It makes ci- 
foOay^ in inference. Then the efife^ve number in a pofidve propofition is the num- 
ber of cafes of the y«i^'r^. 

The effe^ve number in a negative propofition is the number of cafes of the mddie 
ttfifi. 

And the criterion of inference being pofiible, is that the fum of the efiFeftive num- 
bers of the two premifes (not both negative) Is greater than the wboU number of cafes 
of the middle term. 

And the excels is the number of cafes involved in the inference, of all which are 
mentioned in the conclufion-term (or terms) of the pofitive premifs (or premifes). 

For inftance, let b be the whole number of Ys in eziftence : I afk whether we can 
inkr anything from 

Xt Ya efie^tive number t 

M^ Iff m M ^ ^ » m » V 

Anfwer, if t -^ v be greater than b, vre can infer 

Xt^T^ t Zw 

Or, if each of t Xs be one or other of u Ys, and no one of w Zs be any one of v Ys, 
then if t and v together are more in number than there are Ys, we may infer that no 
one of t -f- v — >b Xs is any one of the w Zs juft fpoken of.** 

t This letter (the firft paragraph of which is omitted, as not relevant to tins appen- 
dix,) was addrefied to me, and was fent open to my ^end Dr. Sharpey, to be deli- 
rered to me. Dr. Sharpey refufed to deliver (and, as it happened, I was as much 
prepared to refufe to receive) any thing on the literary fubjed matter of the controverfy 
which did not contain a retra^on of Sir W. Hamilton*s then fubfifiing charge againft 
me. Accordingly, I never faw it till it appeared in print. 
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' terifes it throughout. On one point, I Bnd we coincide, in principle, 
' at lead, againfl logicians in general. They have referred the quantify- 
' ing predefignations fli/rimi, and the like, to the mofl oppofite heads ; 
' fome making them univerial, — fome, particular, — and fome between 

* both ; (for you are not corred in faying, (p. 6), that logicians are 
' unanimous in regarding them as particular, [though moft do]). This 
' confUdlion tttraded my attention ; and a little confideration fhowed 
' me, that beiides the quantification of the pure quantities, univer/alwad 

* particular, (which I call definite and indefinite^ there are two others of 
' thefe, mixed and half developed, which ought to be taken into account 
' by the lo^cian, as afibrding valid inference ; but which, without fcien- 
' dfic error, cannot be referred either to univer/al, (definite,) or to par- 
' titular, (indefinite) quantity, far lefs left to vacillate ambiguoufly be- 
' tween thefe. I accordingly introduced them into my modification, in 
' Englifh doggerel, of ** jQferit J** lie, which [in the original cafl] I 
' formerly faid was at your fervice ; and as it affords a brief view of my 
' doctrine on this point, I may now quote it* 

« A, it affirms rftMs, that, aU,^ 

Whim £ denies of tf»^$ 
I, it affirms, whilft O denies, 

Oifimi (or few or many). 

* Thus A affirms, as £ denies. 

And definitely either ; 
Thus I affirms, as O denies. 

And definitely neither. 

< A half, \th femi-definite. 

Is worthy of its fcorc j 
U, then, affirms, as Y denies, 
This, neither leis nor more. 

< Indefinito-definites, 

To UI, YO, lafl we come ; 
And that affirms, and thb denies. 
Of more, mofi, (half plus fome). 

* " The rule of the logicians, that the middle term (hould be once at 
' " leaft diftributed [or indiftributable,] (i.e. taken univerfally or fi,ngu- 
' " larly, = definitely,) is untrue. For it is fufficient, if, in both the 
* " premifes together, its quantification be more than its quantity as a 

' " definite whole. (Ultratotal)" "It is enough for a 

' " valid fyllogifm, that the two extreme notions fhould (or fhould not), 
' " of neceffity, partially coincide in the third or middle notion ; and 
'" this is neceiTarily fhown to be the cafe, if the one extreme coincide 

• Better : * A, it affirms of this, tbefe, all: 
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' " with the middle, to the extent of a half, (dimidiate quantification) ; 
and the other, to the extent of aught more than a half, (ultradimi- 

diate quantification). 

The firil and higheft quantification of the middle term (. .) is 

flifficient not only in combination with itfelf, but with any of all the 

'** three inferior. The fccond (, ,) fuffices, in combination with the 

higheft, with itfelf, and with the third, but not with the loweft. 

The third (.) fuffices, in combination with cither of the higher, but 

' " not with itfelf, hr lefs with the loweft. The fourth and loweft (,) 

fuffices only in combination with the higheft." [i. Definite ; 

2. Indefinito-definite ; 3. Semi-definite; 4. Indefinite.]"* 

Of the effcd of this new fyftem of quantification in amplifying the 

' fyllogiftic moods, (which in all the figures remain the fame,) I fay no- 

' thing. It ftiould be noted, however, that the letters A, £, &c. do not 

^ mark the quantification [and qualification] of propofitions, (as of old) 

* but oi propofitional terms. The fentences within inverted conmias are 

* taken from notes for the '' EfFay towards," &c. 

' Before concluding, I ought to apologife, in the circumftances, for 

* the details, that have infenfibly lengthened out, of a part of my doc- 
' trine, which I have found, to a certain extent, coincident with what 
' appears in your paper. I was anxious, however, that you and others 
' (hould have no grounds for furmifing, that I borrowed any thing from 

* my predccefFors without due acknowledgment. — On fecond thoughts, 
' however, I deem it more proper to make this communication through 

* a third party.* 

The difcuffion between Sir William Hamilton and myfelf called a 
very able third party into the field, who addrcflcd the following letter 
to the editor of the Athenaum^va which journal it was publiftied, June 
19, 1847. 

* Sir,— As two great logical innovations — the one due to Sir William 
' Hamilton, the other due to Mr. De Morgan — ufed in conjundion, have 
' led me to the fimpleft and moft general formulae of fyllogifm that ever 
' have been given (formulae which correfi a ferious miftake into which 
' both Sir William Hamilton and Mr. De Morgan have fidlen), I think 

* it will gratify thofc interefted in logical fcience if you would give them 

* publicity through your columns. 

* »', /r", »"', &c. are any numbers. When placed before a term, as 

* n^^xst »" marks the total number of the dafs x ; placed before a pro- 
' pofition, it marks the number of things of which we mean to fpeak. 

* Thus, >fV of i^^xs are of »"'j/, means that a number of things /r' are 
' alleged to have both the charafleriftics x and y y and are to the whole 

* clafs oi xs as /r' to »", and to the whole clafs of j/ as n^ to »"' : fimi- 

* larly with the negative propofition »* of n^^xs are not of »"'j/, »' 
' things being here faid to have the chara6ieriftic x^ and to want the 

* chani£leriftic j. It is clear, from the nature of a propofition, that in 
' affirmatives, /r' can never be greater than the leaft extenfive of the 
' terms, and in negatives never greater than the number of the clafs 
< whofe charaderifbc it is faid to have. But within thefe limits the pro> 
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* portion »* to »" may be wholly undetermined ; we then mark it with 

* the word fome^ — we call this, with Sir William Hamilton, indefinite 
' quantity. It may be perfcdUy determined; as of equality when we mark 

* it with tf//, every, or, following Mr. De Morgan, any other arithmeti- 

< cal proportion— as a half. (Sir William Hamilton has erred in calling 

* a half, femi-definite ; it is thoroughly definite). All this we call defi- 

* nite quantity. Laftly, the indefinitude may be reduced within limits 
' — indefinito-definite, as moft, &c. 

' The firft formula contains all fyllo^ms with an affirmative conclu- 

* fion, without any exception. 

• I. *' of n^^xs arc of »" V 

jir'^ of »^2i arc of »'^/ . 
{n^J^n^ — «"«) of n^xs arc of n'^zj 

* As Sir William Hamilton's principle takes away all diftindlion of 
' fubjed and predicate in affirmauve propofitions, it will be (een that, by 
' varying the proportions of the (ymbols, «', &c., every poffible affinna- 
' tive logical inference, in whatever mood or figure, emerges. 

' The fyllogifms with negative aueftions or condnfions, are not fo 

* (imple. They fall into two diviuons, according as, in the negative 
' premifs, the things fpoken of have the chara£leriftic of the extreme, or 

< of the middle; and from each of theie, two condufions, not m^, are 
' drawn, according as the things to be (poken of in the condufion have 
' the chara£lerifUc of the extreme in the affirmadve premifs, or of that 

* in the negative premifs. 

' II. »* of /r xs are ofn^ys 

' n^ of n^'zs are not of f^'ys concludes ; 
« doubly i*» (/r* + /f" — »') off^xs are not ofn'^zs 
' 2* (/f* + /f" — n°) ofrTzs are not o£/^xf. 

' It is to this formula I referred as correcting a ferious error into which 

* Sir William Hamilton and Mr. De Morg^ have fallen — of holding, as 
' a general principle of all inference, that the two quantifications of the 
' middle term fhould exceed it as a whole ; for this fyllogifhi proceeds 
' wholly irrefpedtive of the total quantity of the middle, which is excluded 

* from our fymbolic conclufion. 

' III. n' of fiF'xs are of n'^ys 

'fT of »™y/ are not ofn^zs concludes ; alfo, 
' doubly I* {n^ + fi^ — »*") of n^xs are not of n^zs 

' 2*» (/T + »* + /r^ — »™ — «*') ofn^zj are not of tg°xs. 

' Such are the three fymbolical formulae of every poflible logical infe- 
' rence. I have the demonftrations that thefe are in all thdr extent valid, 
' and arc the only poilible forms ; but it is fulEclent to give here the re- 

* fults. 

* It will furprife no one who confiders that the negative propofidon is 
' not converted in the fame fenfe as the affirmadve, that the negative 

* fyllogilUc formulae are not reducible to one. For the rule of negative 
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' conyeffion changes the things fpoken of, and is as follows : n^ of tf^xs 

* arc not of /r"*jjy converts (»*" + ^* — ^") o^ ^^^^y^ are not of n^xs. The 
' confequence of a form univerfally true, (»™ — »*') of /r™^/ are not offi^xs, 
' As to the two conclufions, they are but the converfe of each other. 

* It will not be difficult to interpret thcfe, by »* = »" as every or n^ : 
' »° indefinite zifome, &c. The ufual Ariftotclic forms will be feen to 
' be derived from them. Thus the mood Cefare, and the correfponding 
' indire^ mood (or, if you will, the mood of the fourth figure, call it at 

* another time Celantes or Cadere at will, but let it be Celantes for the 
' nonce), come forth from the third formula. 

« /r^ = »"» ^ves no yh z , ..n" \n^ indefinite 
' » = »" every 2 is y ,,.»*: »" indefinite. 

* Hence in Cefare, no ;ir is z from our firft, 

'and in Celantes, no z is ;ir from our fecond conclufion, and fo of all 
' the others. 

' I owe it to Sir William Hamilton and Mr. De Morgan to fay that 
' without their improvements I could not have advanced one ilep. Mr. De 
' Morgan has even attempted a like reduction to general formulae, and has 

* failed, chiefly through a mifapprehenfion of Sir William Hamilton's prin- 
' ciple of quantified predicate. He has introduced a fuperfluous quantity, 
' —one logically ufelefs, or worfe than ufelefs, as the refult has fhown. 

* This confufion explains his errors. Had it not been for this circum- 
' ftance, I fhould not have had the honour of prefenting thefe formulae 
' to logicians. 

' Permit me to add what I think alfo of fome value. I am not of thofe 

* who think with Sir William Hamilton that the fyllogifm always pro- 

* ceeds in the two counter wholes of intenfion and extenfion — that it 

* mull always be an involution or evolution in refpe^ of clafiification. 
' This is, no doubt, true in the moft important reafonings of fcience ; but 
' it is not fcientifically accurate to aifert this univerfally. 

* Quality, which is the comprehenfive clement, is of three kinds — not 
' two, as heretofore affirmed ; for fince Kant, the divifion of affirmatives 
« into analytic and fynthetic, or (as Sir William Hamilton wifhes) expli- 
' cadve and ampliative, has been eflablifhed. James Bernouilli has puz- 

* zled himfelf to reduce thefe two to the fame form, but without fuccefs ; 

* for that contains an immediate relation of part to whole, and only a le- 
' mote one of part to part, while this contains an inmiediate relation of 

< part to part, and remote of part to whole. Thefe, as diitin£t kinds of 

* quality, are erroneouily elided in language. As the words ampliative^ 

* and reftriSlive are generally oppofed in logic, perhaps we might replace 

* the old divifion of propofitions, according to quality, into affirmative and 

* negative — by one into Explicative ^ Ampliative ^ and ReftriSive. 

* Where, then, both premifcs are ampliative, the fyllogifm proceeds 
' purely by force of extenfion. There is neither involution nor evolution 

< — neither indu£tion nor deduction — but a paflage or tranfition from one 

* mark to another, or from clafs to clafs. Of this kind are all fingular, 
'or, as Ramus calls them, proper fyllogifms. Let us call this new 
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* clafs of fyllogifms traduftivc, to contrail it with the indudlive and de- 

* dudUvc. 

' The ufe of ihefe in philofophy as independent modes of inference will 

* eafily appear. When we colledl the fcattered Qagments of our know- 
< ledge into unity of fcience, we ufe induBion and iniuBive fjUogiJm ; 

* when we apply the principles of fcience to fpedal events of things, we 
' ufe deduSien and deduSive fyllogifm i but when, abandoning one fcheme 
' of claflification, we transfer our knowlec^ direSlj to another, we ufe 
*■ traduRion and tradu8ive fyiiogifm. Thus, in political fcience, what 

* has been predicated by hiflorians of men clafTed geographicaUy is tranf- 
' ferred to men clafled according to conftitutions of government by tra- 

* dudUon. This lafl efcapes Sir William Hamilton's rule, and never 
' concludes through a comprehenfive containing and contained. 

* I fhall not add, at prefent, any attempt to prove a priori the ezdufive 

* validity of fyllogiflic inference. 

' I admit that I ought not, without good ground, to diHent from a ma- 

* cured opinion of Sir William Hamilton in any part of philofophy, ftill 
' more in logic ; but I obey the force of demonftradon, — and, as Ludo- 
' vicus Vives faid in refpedl to Ariftotle, Vencunih diffentio. 

* Yours, &c. 

* James Broun. 

* Temple, June 9, 1847.* 

My reply to this confifled in forwarding, on the fame 1 9th of June, 
to the editor of the Athenaumy a fummary of the refults of chapter VIII, 
then written. This fummary appeared on the 26th : I do not infert it, 
becaufe the chapter in queflion is a better anfwer ; and though the pub- 
lication faved my rights, the republication is unnecefTary. Mr. Broun's 
three forms are the firfl (without the contranqminal), the ninth, and the 
eleventh, of page 161. Mr. Broun yn& wrong in deducing from the 
two latter forms that the principle of the middle term was erroneous : 
for in thefe very forms the two quantifications exceed the whole : being 
the whole (in premife one) plus fome (in the other). As to the fuper- 
fluous quantity, it only becomes fuperfluous when fuch quantifications 
are introduced as diflinguifh fpurious from admiflible propofidons : fee 
pages 145, 146, in which it is fhown that the forms are correal. 

Nothing but clofe comparifon, and that after pradtice, would detedl 
the accordance of the two fymbolic modes of expreflion in pages 145 
and 161. I am not therefore furprifed that Mr. Broun fhould, having 
obtained cafes of that in page 161, pronounce that in pag^ 145 erro- 
neous. 

In the anfwer which I made, I promifed to flate difHndUy how much 
of the chapter was written before Mr. Broun's letter appeared. This 
I now do. With the excepdon of pages 145, 146, the matter of which 
is mofUy from my Cambridge Memoir, the whole of it was then written, 
excepdng fuch verbal alteradons and occafional introduddon of fentences, 
as take place at the prefs, or at the lafl reading of the manufcript. I had 
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thought that there would be no neceflity to introduce thofe pages, ex- 
cept (lightly, and in anfwer to certain objeftions which fecmed likely to 
occur. The examination which the afTertion that they are erroneous 
made me give my previous forms, pointed out the defirablenefs of intro- 
ducing them as they now Hand. 

September 17, 1847. I had finifhed the preceding appendix, when I 
became aware of the exiftence of the ' Commentationes Philofophicae 
Sele£Uores ' of Godfrey Ploucquet, of Tubingen, Utrecht, 1 78 1 , quarto. 
The laft title (p. 561) is ' De Arte Charadleriftica. Subjicitur Methodus 
calculandi in logicis, ab audore inventa. 1763.' I find by a catalogue* 
that this methodus calculandi had been previouily publifhed in 1773, at 
Tubingen, at the end of a work entitled ' Principia de Subftandis et 
Phaenomenis : ' alfo that the 'Methodus demonibandi diredle omnes 
fyllogifmorum fpecies ' of the fame author (which is probably the thing 
I am going to defcribe) was publiflied at Tubingen in 1763. From the 
title of a work which, I am informed, exifts, namely, ' Sammlung der 
Schriften welche von logifchen Calcul des Prof. Ploucquet betreffen' 
Tubingen, 1773, one would fuppofe that this fyftem had obtained great 
local currency. I give a fhort account of it : premifing that Ploucquet 
appears to have b^n a well informed mathematician, much given to 
pure fpeculation on mental fubjefls. 

The calculus (a term which Ploucquet ufes in as wide a fenfe as I do 
when I call the contents of Chapter V. a part of the calculus of infe- 
rence) confifts in the invention of a fimple notation, and. the mechanical 
fubftitution, in one premife, of an identical equivalent to the middle term 
therein contained, taken from the other premife (this laft being one in 
which the middle term is univerfal). There is neither ufe of contraries, 
nor numerical definition : but there is every variety of quantity of the 
predicate which can be produced by fimpk converfion of the ordinary 
forms. A term ufed univerfally is denoted by the capital letter ; par- 
ticularly, by the fnudl letter : affirmation by juxtapofition ; negation, by 
intcrpofing <. Thus X)Y is Xy ; X.Y is X> Y ; XY is xy ; X:Y is 
X > Y. The following is a complete fpecimen : 

Sint prae- Pm 
miflae s> M 



Calculo : s > mP quoddam s non eft P 
Omnis ducatus eft aureus 
Quxdam moneta non eft aurea. 

m> A 
Calc. m> aD. feu m> D, quxdam moneu non eft ducatus. 

As Ploucquet feems to think that this adhial application of the calculus 
to concrete inftances, by aid of their initial letters, is a material part of 

• The fecond edition of Mr. Blakey's « Effay on Logic ' recently publifhed, contains 
a catalogue of upwards of a thoufand works on logic, briefly titled. 
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his fyftcm, I have infcrtcd the cafe entire. The rationale of the fyftem 
confifts in that fubfUtution of identicals for each other, which I undcr- 
ftand Sir William Hamilton (with pcrfedk truth) to employ in every 
cafe. Thus we have in the above • Some of the Ss arc not any Ms, 
are not thofe Ms which make up all the Ps, are not therefore any Ps.' 
This demand for identical fubititutes requires both kinds of quantity for 
every predicate, and Ploucquet ufes them accordingly, as fiu' as wanted 
to eftablifh the Arifbtelian fyllogifins. Sir W. Hanulton goes further, 
and invents fyllogifms for all the kinds of quantity. Thus Ploucquet 
ufes mPor <fome Ms are all the Ps' and P>mor 'all Psarenotfome 
of the Ms ; ' but not MP or p> m. 

At the fame time with the knowledge of Ploucquet I obtained that 
of the work of a follower and extender, M. W. Drobitfch, author of 
' Neue Darflellung dcr Logik . • . Nebft einen logifch-mathematifchen 
Anhange,' Leipzig, 1836, odavo. As far as the fymbolic part is con- 
cerned, Mr. Drobitfch begins by a convention which would reconcile 
any one to the found, not merely of Barbara and Celarentp but even of 
Baroko and Frefifon. He makes S and P the fubjeft and predicate of 
the conclufion and M the middle term ; and puts the Ariflotelian vowel 
between them : thus S)P is SAP, and P:S is POS. Hence his prc- 
mifes may be map f am or mop fam ; and one of his fyllogifms is mep- 
famfep. In the algebraical part, he ufes large and fmall letters for the 
univerfal and particular, or for the whole and part extent of a term. 
He alfo introduces the figns = and < to fignify identity and (what I 
call) fubidentity. This ufe of the mathematical figns involves an ez- 
tenfion, which is made by all thofe who fignify the identity of X and 
Y by X=Y, The mathematician thinks of extent as quantity only : 
the logician includes both quantity and pofition. Thus when the for- 
mer fays that five feet are lefs than feven feet, he means any five feet, 
be they part of the feven feet or not : the latter, when he fays that X 
is a name of Icfs extent than Y, means not only that the former can be 
contained in the latter, but that it is. To make negative propofitions, 
Mr. Drobitfch takes a limited univerfe (call it U, as I have done) an 
extent greater than the utmofl extent of all the names, otherwife inde- 
finite. And here he falls into fome confufion: X and Y being the 
names, he fays U mufl be of greater extent than X+Y: now if we had 
X)Y, U need only be of greater extent than Y. If from the genus Y 
be taken all the fpecies X, the remainder is denoted by Y — X. Ac- 
cordingly, the contrary of X is U — X. 

Mr. Drobitfch then lays down eight forms of predication, of which, 
however, he only ufes the ordinary ones. And I cannot find out that 
the limited univerfe, or the contrary, has any ufe except to fumi(h means 
of notation. The eight forms are ; — firfl, Xizy, or my X)Y ; fecondly, 
XzrY, or X)Y+Y)X ; thirdly, x=y, or XY; fourthly, u=Y, or 
Y)X; fifthly, X^U — Y, which tells us that X is all contained in 
what is left of the univerfe after Y is removed, or is X.Y ; fixthly, 
X=z ^Z ^U — Y, a very roundabout way of faying that X isyiricon- 
trary of Y, or X.Y+xy; feventhly, x=:U— Y or X:Y ; eighthly, 
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x=X— Y, which tells us that Y is a fubidentical of X, or Y)X+X: Y. 

This is in fa6l a mixture of two fyllcms, both in principle and nota- 
tion. The forms arc Ai, A', Oi (and O'), Ei, Ii, D, Di (and D'), and 
C| . Alfo C b virtually given : but E', I', C', do not appear. The 
ordinary rules under which the mathematicians ufe = and -<, remain 
triie in this logical ufe of them : and thus there is an elegant mode or 
exhibiting the inference in fyllogifms. For inftance, in Cameftres we 
have P=m, S <U— M .-. <U— m .-. <U— P ; or S <U— P. 

It would have been more confident to have made :=, <, and > , (in- 
troducing this lail) krvt all purpofes. But it has happened very often 
that a fyflem of notation, already exhibited, has been extended by a better 
one, and mended only, inllead of being reconftnidled. Ploucquet had 
ufed the large and fmall letters, and > for denial : the latter fymbol a 
ftrange one, if mathematical analogy were intended. Mr. Drobitfch 
has ingenioufly contrived that < fhould reprefent denial, and has been 
led to what might have ufefiilly amended all he had to begin with. Tak- 
ing little X to reprefent a part of the extent of X, &c. and U for the ex- 
tent of the univerfc, the following notation might have been adopted : 

Firft when < and > both include their limit, zz. We ftiould have 



A| X<YorY>X 

O, x<U— Y or U— Y>x 

E| X<U— YorU— Y>X 

Ii x<Y or Y>x 



A' Y<X or X>Y 

O' y <JU— X or U— X> y 

E' X>U— YorU— Y<X 

I* is inexpreflible. 



To exprefs I', we muft invent a fymbol for a part of U — X. 
Next, when < and > do not include their limits, we have 



D, X <JY or Y> X 
D X=Y or YzzX 
D' X>YorY<jX 



C, X<JU— Y orU— Y>X 
C X=U— Y or U— YzzX 
C X>U— Y or U— Y<JX 



P is inexpreffible. 



I am inclined to think that the reprefentation of quantity and location 
both under one fymbol is obje6lionable, if that fymbol be one already 
appropriated in mathematics to quantity only. I would on no account 
accuflom myfelf to read A < B as A Is lefs than (becaufe a part of) B. 
Mr. Drobitfch is much more complete than his pnedeceffors in his enu- 
meration of the various kinds of forites. 

OHober 29, 1 847. While this fheet was paffing through the preft, 
I became acquainted with " A fyllabus of logic, in which the views of 
Kant are generally adopted, and the laws of fyllogifm fymbolically ex- 
prcffed. By Thomas Solly, Efq." Cambridge, 1839, ^^o- '^'he 
fymbolical exprefiion here given is of a peculiar charadler : the algebraic 
figns are adopted in a fenfe which preferves the rules of lign, while the 
fymbols reprefent the terms of the fyllogifm, or elfe the notions of par- 
ticular and univerfal. Thus, if / ftand for particular, u for univerfal, 
and m for one of the terms of a fyllogifm, m^u or m — tizzo implies 
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that «r is a univcrfal term, and (^r — if)(/r— /)=io implies the alternative 
that either m is univeHal, or n\s particular. By means of fuch alter- 
native relations, the conditions of validity of the various figures are 
expreflcd. Mr. Solly contends for fix forms in each figure, by intro- 
ducing all forms which have weakened conclufions, and proves a priori, 
from his equations, that fix and no more are poffible in each ^;ure. If 
I had admitted weakened forms, there would have been fixteen more 
fyllogifms, which might be deduced, either from the eight univerfals, or 
from the fixteen particulars. 



THE END. 



C. WHtTTINGHAM, CHISWICK. 



London, Augutt, 1856. 
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tionary of Lempri^re, avoiding its errors, 
supplying its deficiencies, and exhibiting ia 
a concise form the rentits of the labours of 
' modem scholars. It will thus supply a 
want that has been long felt by most penons 
engaged in tniticm. 

A SMALLER CLASSICAL 

DICTIONARY. Abridged from the 
larger work. By Dr. Wm. Smith. 
Cheaper Edition. 200 Woodcuts. 
Crown 8vo, 7«. 6d, cloth. 

NIEBUHR'S HISTORY OF 

ROME ; from the earliest tiroes to the 
Fall of the Western Empire. Trans- 
lated by Bishop Thirlwall, Arch- 
DRAGON Hauk, Dr. W^m. Smith, and Dr. 
ScHMiTS. Fourth and Chesper Edition. 
Three Vols. 8vo, 36f. 
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NIEBUHR'S LECTURES ON 

ROMAN HISTORY. Translated and 
Edited by Lkonhahd Scumitz, Pli.T)., 
Rector of the High School, Exlinburgh. 
Nvw and Cheaper Edition, in 3 Vols., 
Svo, 2U, 

NIEBUHR'S LECTURES ON 

ANCIENT HISTORY. Comprising 
the Asiatic Nations, the Efzyptiaus, 
Greeks, Carthaginiaut, and Macedo- 
nians. Tianslatt-d by Dr. L. Schmitz. 
3 Vols. 8vo,H. lU. 6(£. 

In reference to Babylonia, Assyria, and 
Kgypt, it is particularly intercHting to notice 
how clearly the hi»tariun foroMiw and antici- 
pated all the frreat diKOveries iK^hich have 
since been made in those countrirs. A thou- 
sand points in the history of ancient nations, 
which have hitherto been cither overlooke<l 
or accepted vrithout inquiry, are here treated 
with sound criticism and placed la their 
true light. 

NIEBUHR'S LECTURES ON 

ANCIENT ETHNOGRAPHY and 
GEOGRAPHY. Comprising Greece 
and her Colonies, Italy, the Islands 
of the Mediterranean, Spain, Gaul, 
Britain, Nortliern Africa, and Plioenicia. 
Translated from the German by Dm. 
LxoNHAKo ScHMiT7, F.R.S.E., Rcctor 
of the High School of Edinburgh, with 
additions and corrections from his own 
Notes. 2 Vols. 8vo, II. Is., cloth. 

**What, however, constitutes the main 
value of Ute lectures as an educational in- 
•trument, is not the ancient and modern 
learning and the ingenuity which it is almost 
superfluous to predicate of any work of 
Niebohr, but that good sense, that natural 
tendency to fact% which distinguishes him 
from the mere philologer. While detectinf^ 
a true readin^r in an ancient author, or 
tracing a subtile link that connecUi appa- 
rently widely different local or tribal names, 
he is ever seekinfc indications of political 
and social institutiunB, or of remote afflnitien 
of families and clans,— ever ^^eeking, in other 
words, to apply a profound knowledge of 
the ancient lunf^iages to its noblest end, 
the di«»very of the lifo, manners, and in- 
stitutions of those who spoke them." — 
Bpeotator. 

THE GEORGICS OF VIRGIL. 

Translated into Verse by the Rev. W.H. 
Bathurst, M.A., Rector of Barwick* 
in-Elmet. Fcap. 8vo, cloth, 4s. 6d. 

A HISTORY OF ROME ; from 

the Earliest Times to the Death of 
Commodus, a.d. 192. By Dr. L. 
Schmitz, Rwtor of the High School of 
Edinburgh, Editor of " Nicbuhr*8 lec- 
tures." New VAaion. With 100 Illus- 
trations on Wood. One thick Volume. 
12mo, 7«. 6d. cloth. 



QUESTIONS ON SCHMITZ'S 

HISTORY OF ROME. By John 
RoBsoN, B.A. 12mo, 2jf., cloth. 

A HISTORY OF GREECE. 

With Supplementary Chapters od the 
Literature, Art, and Domestic Mannen 
of the Greeks. By Willum Smith, 
LL.D., Editor of the Dictionaries of 
'* Greek and Roman Antiquities,*' 
** Biography," &c. Woodcuts and 
Maps. Eighth Thousand. Post Bvo, 
7«. 6(i. cloth. 

THE GERMANIA OF TACI- 
TUS. With Ethnological Dissertations 
and Notes. By Dr. R. G. Latham, 
Author of the ** Eiigllsh Language,** &c. 
With a Map. Demy 8vo, 12«. 6d. 

A NUMISMATIC MANUAL, 

or, GUIDE to the COLLECTION and 
STUDY of GREEK, ROMAN, and 
ENGLISH COINS. Illustrated bj 
Engravings of many hundred types, by 
means of which even imperfect and 
obliterated pieces may be easily de- 
ciphered. By J. Y. Akbuman, F.S.A., 
8vo, 21«. cloth. 

THE BOOK OF ALMANACS. 

With Index, by which the Almanac 
belonging to any year preceding a.o. 2000 
can be found ; with means of finding 
new and full moons from b.c. 2000 to 
A.o. 2000. By Augustus Db Morgan, 
I'rufcBsor of Mathematics in University 
College, London. Demy 8vo, obloog, 
price bs. cloth. 

*' This is ouite a noTclty in chronological 
literature, it is an universal aluuMoe— 
universal, that is, as respects time, past, 
present, and future. The main obJeet of it 
IS, as the compiler states, to supply the 
place of an old almanac, which is nertr at 
hand when wanted ; of the older almuiac, 
which noTer was at hand ; and of the uni- 
versal almanac in everv shape! A move 
useful chronological handbook could soareelf 
be coneeiTed. It will save an immensity 
of eilculation, and is in many other respects 
invaluable as a chronological foide and in- 
structor."— C^ord Herald. 

THE ODES OF HORACE, 

translated into Uorhymed Metres. With 
Introductions and Notes. By F. W. 
Nswmam, Professor of Latin, Unifersiij 
College, LoodoD. Crowo Syo, 5«. cloth. 
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THE ILIAD OF HOMER. 

faithfullj trantlated into Unrbymed 
Metre. By P. W. Nbwman, ProfeMor 
of Latin in Univertity Collide, London. 
One YoL crown 8to, 6t. 6d, clotb. 



Embossed Books for the Blind. 

Bt MR. FRERE. 

Old TnTAMKKT. 
Geneeifl. 8«. — Exodius 7$. 
Joshua, 4«. 6d. — Judges, 4«. dd, 
Samuel I*. <^- — Samuel 11., !n. Od. 
Joix 59. — Proverbs^ 60. 6d. 
Psalms, Part I., Gt. OiL 
' Psalms, Part II., b$. Od. 
Isaiah, 7s. M. 
Daniel, Esther, and Ruth, Ot. Ctl 

Nbw Tectamsmt (Iu 8 Vols.). 
Matthew, 68. 
Mark, U. 6d. 
Luko, 7s. 
John, bs. 6dL 
Acts, 7s. 

Romans to Corinthians, 6s. 
Galatians to Philemon, [>s. 6d, 
Hebrews to Revelations, 7s. 

Morning Prayers, 2s. 

Bhcphenl of Salisbury Plain, is. 

Olney Hymns, 2s. 

A Grammar, Is. 

Five Addresses to those who wish 

to go to Heaven, Is. d*/. 
Art of Teaching to Read by Elementary 

Sounds, U.6d. 



Mr. Frere*8 Works on Prophecy. 

Brief Interpretation of the Aix>calypao, 8vo, 
9s. dd. cloth. 

General Structure of tlie Apocal^'pm. 8to. 28. 

Three Letters on the PropbecicH, chiefly re- 
lating to the ludividiuil Antichrist uf tlie 
Last Days. 8vo. 28. 

Eight Letters on the Pi*ophecics, viz., on the 
Seventh Vial ; the Civil and Ecclesiastical 
Periods ; and on the Tyi)e of Jericho. 8vo, 
2s. 6d. 

Great Continental Revolution, marking the 
expiration of the ** Times of the Gentiles." 
8vo, 2s. 6d. 

# 

Foetrv 
DISCOVERY. A Poem. By 

Edward Aldam Lkatbam, M.A. 
Foolscap 8to, 28, 6d, cloth. 

" His execution is finished and of a good 
school." —Spectator. 

"Mr. Leatham's style is vigorous, his 
lines are musical, and his versification Is 
correct.* * His peroration is truly eloquent." 
— BrUtmnia. 

POETICAL WORKS OF JOHN 

KEATS. Royal 8vo, sewed, 2a. 

A COLLECTION OF POETRY 

FOR THE PRACTICE OF ELOCU- 
TION. Made for the use of the Ladies' 
College, Bedford Square. By I^rofessor 
F. W. Nrwman. Foolscap Svo, 2s. 6d, 



Katnral Philosophy and 
Astronomy. 

COMMON THINGS EX- 
PLAINED. By DioNYSius LAU>xsa, 
D.C.L. Containing, Air — Earth — Fire 
— Water— Time — The Almanac — 
Clocks and Watches — Spectacle*— Co- 
lour — Kaleidoscope — Pumpt. From 
the " Masenm of Science and Art.*' 
1 YoL 114 lllustiaUoDs, 2s, SeL cloth. 

POPULAR ASTRONOMY. By 

DioNVBius Laronbr, D.C.L. Con- 
taining, How to Obsenre tho Heavens — 
Latitudes and Longitndcs — The Earth 
— The Son — The Moon— The Planets: 
are they inhabited I The New Planets— 
Leverrier and Adams' Planet — The 
Tides — Lunar Influences — and the 
Stellar Universe. From the '* Museum 
of Science and Art." 1 Vol., U9 
Illustrations, 2s. 6d. cloth. 

THE MICROSCOPE. By 

D10HY8IU8 LARDvnt, D.C.L. (From 
the ** Museum of Science and Art.**) 
One volume, with 147 Engravings, 2s, 

STEAM AND ITS USES ; In- 

eluding the Steam Engine, the Loco* 
motive, and Steam Navigation. By 
D10NY8IUS Lakdnbr, D.C.L. (From 
the ** Museum of Srieuce and Art.") 
One volume, with 89 Illustrations, 2s. 

THE BEE AND WHITE 

ANTS. Their Manners and Habits; 
with Illuitrations of Animal Instinct 
and Intelligence. By Diomybius 
Laruner, D.C.L. (From the **Mii> 
seum of ** Science and Art.") One 
volume, with 135 Illustrations, 2s. 

THE ELECTRIC TELEGRAPH 

POPULARISED. With 100 Illuilra- 
tions. By Dionvsius Lardnkr, D.C.L. 
From the " Museum of Science and 
Art.*' 12mo, 2s. clotb. 

" The reader will find the roost complete 
and Intelligible description of Telegrapiiie 
Apparatus in Dr. Lardner's admirable 
chapters on the subject."— AbrcA Biitish 
lietnew. 

FAMILIAR LETTERS ON 

THE PHYSICS OF THE EARTH. 
By H. Buff, Professor of Physics in 
the University of Giessen. Edited by 
Dr. A. W. HoFMAMN, Professor in the 
Royal College of Chembtry, London. 
Foolscap 8vo, bs. 
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HANDBOOK OF NATURAL 

PHILOSOPHY AND ASTRO- 
NOMY. Bv DiONYsius Lardnkk, 
Furuicrly Prufcssor of Natural Philo- 
■ophj and Astronomy in University 
College, IjondoD. A New Edition, re- 
TiBed and greatly enlarijed, with 1334 
IlluBtratioufl. Complete in 4 Vols. 
Each 5«., cloth lettered. 

Mechanics. 1 vol. Bt. cloth. 
IIjdnMtatics, Pncmnaticfi, and Heat. 1 vol. 

5«. cloth. 
Optica. 1 vol. b*. cloth. 
Electricity, Mugaeti^sm, and Acoustics. 1 vol. 

5«. cloth. 

Tfit Treatutfs are compoMd in a poymlar 
and ffnierally intellu/ible ttyU, indepfu- 
dmtly of ttie language and ty%nboU of 
Mathematics, The Volume* are iold 
ieparatriff. 

HANDBOOK OF ASTRO- 

NOMY AND METEOROLOGY. 
By Dr. Lakdneh, with 37 Plates and 
200 WoodcuU. 2 Vols., large 12mo. 
Each 5«. cloth lettered. Vol. I. bs. 
September 1. Vol. 2. 5t. October 1. 

ELEMENTARY TREATISE 

ON MECHANICS, for the use of 
Junior University Students. By 
Richard Potter, A.M., Professor of 
Natural Philosophy in University Col- 
lege, liondon. Third Edition, 8vo, 
with numerous Diagrams, 8«. 6d, cloth. 

ELEMENTARY TREATISE 

on OPTICS, PARTI. By Richard 
PoTTKR, A.M. 8vo, Second Edition, 
corrected, with numerous Diagrams, 
9#. 6(/. cloth. 

ELEMENTARY TREATISE 

on OPTICS, PART II., Containing the 
Higher Propositions. By Richard 
Potter, A.M. 8vo, with numerous 
Diagrams, \2s. 6</. 

This volume contains the di>«cas.«inni>i of 
direct and oblique pencils to the higher 
approximations according to previously 
known methods. A1m> new discussions of 
the aberrations of oblique pencils and the 
forms of the images produced ; together 
with the application to the theory of Optical 
Instruments. Many other new investiga- 
tions will be found in the volume. 

FIRST BOOK OF NATURAL 

PHILOSOPHY ; or, an Introduction 
to the Study of Sutics, Dynamics, 
Hydrostatics, and Optics, with namerous 
examples. By Samuel Nbwth, A.M., 
Fellow of University College^ London. 
12mo, Ss. 6(1. 



ELEMENTS OF MECHANICS 

and HYDROSTATICS. By SAMnu 
Nbwth, M.A., Fellow of University 
College, London. Small 8to, 78, 6d. 
cloth. 

TWELVE PLANISPHERES, 

forming a Guide to the Stars for every 
Night in the Year, with an Introduction. 
8vo, 6s, 6d, cloth. 

ECLIPTICAL CHARTS, 

HOURS, I, 2. 3, 4, 5. 7,9, 10. 11, 
13, 14, 19, 20, taken at the Observatory, 
Ri-gent's Park, under the direction of 
Georob Bishop, Esq., F.R.S. &c. Price 
2s. 6(L each. 

ASTRONOMICAL OBSERVA- 

TIONS taken at the Observatory, 
Regent's Park, during the Years 1839 
— 1851, under the direction of Gborgb 
Bishop, Esq. F.R.S., &c. 4to. Price 
12*. 6d, 

MR. BISHOP'S SYNOPTICAL 

TABLE OF THE ELEMENTS OP 
THE MINOR PLANETS, between 
Mars aud Jupiter, as known at the 
beginning of 1855, with the particular! 
relating to their discovery, &c. Arranged 
at the bbserratory, Regent's Park. On 
a Sheet. Is, 



Mathematics, &c. 
ELEMENTS OFARITHMETIC. 

By Augustus De Mokgan, Professor of 
Mathematics in University College, 
Ivoudon. Fifth Edition, with Eleven 
Appendixes. Royal 12mo, 54. cloth. 

DE MORGAN'S TRIGONO- 

METRY and DOUBLE ALGEBRA. 
Royal 12iuo, 7s. 6d, cloth. 

A COURSE OF ARITHMETIC 

as taught in the Postal ozzian School* 
Worksop, Notts. By J. L. Ellbm- 
BEHGBR. 12mo, bs, cloth. 

A KEY TO DITTO, 12mo. 1*. ed. 
BARLOW'S TABLES OF 

SQUARES, CUBES, SQUARE 
ROOTS, CUBE ROOTS, and RECI- 
PROCALS, up to 10,000. Stereotype 
Edition, examined and corrected. Under 
the Superintendence of the Society for 
the Diffusion of Useful Knowledge. 
Royal 12mo, Cloth, 8<. 
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A MATHEMATICAL COURSE 

FOR THE UNIVERSITY OF 
LONDON ; conuining an Outline of 
the Subjects included in the Rcgula- 
tiont of the Senate, and the Qiiettions 
asked at the Matriculation and B.A. 
Pass Examinations, with Solutions of 
the Mathematical Papers in thcte 
Examinations. By Thomas Kimber, 
M.A. Second Is»ue, with New 
Appendix. 8to. 9«. 

ARITHMETICAL BOOKS AND 

AUTHORS. From the Invention of 
Printing to the present time ; being 
Brief Notices of a large Number of 
Works drawn up from actual inspection. 
hy AuousTDs Dr Morgan, Professor of 
Mathematics in UniTeraity College, 
I»ndon. Cheap Issue. Royal 12mo, 
2$, 6d. cloth. 

REINER'S LESSONS ON 

FORM ; or. an INTRODUCTION to 
GEOMETRY, as given in a Pesta- 
lozzian School, Cheam, Surrey. 12mo, 
with numerous Diagrams, 3«. 6(2. cloth. 

THE FIRST BOOK OF 

EUCLID EXPLAINED TO BEOIN- 
NERS. By C. P. Mason, B.A., 
Fellow of University College and 
Principal of Denmark Hill Grammar 
School. Foolscap 8vo, Is, 9d. cloth. 

THE GEOMETRY OF THE 

FIRST THREE BOOKS OF 
EUCLID, by Direct Proof from defini- 
tions alone, nith an Introduction on the 
Principles of the Science. By Hrns- 
LBioH Wp.DGwooD, M.A., lite Fellow of 
Christ's College, Cambridge. 12mo. 
8«. 6d, cloth. 

HEMMING'S FIRST BOOK 

ON PLANE TRIGONOMETRY. 
Geometrical Trigonometry, and its ap- 
plications to Surveying, with numerous 
FIxamples. For the upo of Schools. 
I2mo, cloth limp, It, 6d, 

RITCHIE'S PRINCIPLES OF 

GEOMETRY, familiarly Illustrated, 
and applied to a variety of nsvful pur- 
poies. Designed for the Instruction of 
Young Persons. Second tuition, re- 
viseil and enlarged. 12mo, with 150 
Woodcuts, cloth limp, U, 6d, 



TABLES OF LOGARITHMS. 

COMMON and TRIGONOMETRI- 
CAL, to FIVE PLACES. Under tho 
Superintendence of the Society for the 
Diffusion of Useful Knowledge. Fcap. 
8vo, cloth limp, If. 6d. 

LESSONS ON NUMBER, as 

given at a Pestalozzian School, at 
Cheam, Surrey. By Charles Rbikkr. 
The Master's Manual. New Edition. 
]2mo, cloth, 5«. The Scholar's Praxis. 
]2mo, 2j. bound. 



Greek. 
LEXICON TO JESCIIYLUS. 

Cootaininff a Critical Explanation of the 
more Difficult Passages in the Seven 
Tragedies. By the Rev. W. Linwood, 
A.M., M.R.A.a Second Edition, 
revised. 8vo, 12«. cloth. 

NEW GREEK DELECTUS; 

Being Sentences for Translation from 
Greek into English, and English into 
Greek ; arranged in a Systematic Pro- 
gression. By Dr. Raphael Kubnvk. 
Translated and Edited from the German, 
by Dr. Alkxandbh Allkn. Third Edi- 
tion, revised. 12mo, 4«. cloth. 

FOUR GOSPELS IN GREEK. 

For the une of Schools. Fcap. 8vo. cloth 
limp, U. 6d, 

THE ANABASIS OF XENO- 

PlION, expressly for Schools. With 
Notes, a Geographical and Biographical 
Index and Map. By J. T. Y. Hardy, 
B. A., Principal of Huddersfield Col- 
lege, and Erkkst Adams, Classical 
Master in University College School, 
12mo, is, 6d, cloth. 

By omitting the minority of the speeches 
(a1way« difficult to beginners), and dthfr 
pa8sagos less directly affecting the princi- 

S&l narrative, the bulk of the Greek test 
as been so materially dimmiabed, as to 
leave little more than a twelvemontb'ii pro- 
fitable and pleasing study. A brief abstract 
of each suppressed passage has been sup- 
plied, thus preserving the continuity of the 
narrmtive anbroken. 

LONDON GREEK GRAM- 

MAR. Designed to exhibit, in smsll 
compass, the Elements of the Greek 
Language. Edited by a GRAnDATS of 
the University of Oxford. Sixth Edition. 
I2mo, cloth limp, It, Od, 
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GREEK TESTAMENT. Gries- 

BACH*« Trxt, with the Tarious readings 
of Mill and Scholz. Second Exlition, 
revised. Fcap. 8vo, cloth. 6«. Od. 

PLATO. The Apology of Socra- 

Trs, Chito« and part of the Phakdo, 
with English Notes, a Life of Socrates, 
See. tilted hy Dr. W. Smith. Second 
Edition. 12mo, cloth, 04. 

ROBSON'S CONSTRUCTIVE 

GREEK EXERCISES. 12ino, cloth, 
7a. 6d, 

*»• This Work which H>oaorigituiUy\nt«'nded 
to he a Hfw rtlitioH of " AlUh'^t Construrlice 
Cfrrrk Exfrdjtes" mill Uikt th* plncf of that 
htmk. The geiu rtU priHctpUa 0/ both nr« iden- 
tical. 

INTRODUCTION TO THE 

ART OF COMPOSING GREEK 
IAMBICS, in InaiUlion of the Greek 
Tragedians. Designed for the use of 
Schools. By the Rev. Charlks Taylmu 
12mo, 2«. 6c2. 

WHAT IS THE POWER OF 

THE GREEK ARTICLE; and how 
raay it bo expressed in the English 
Version of the New Testament ? By 
John Taylor. 8vo, 2«. 6(Z. 

GREEK AUTHORS. Selected 

for the use of Schools ; contniuing |>or- 
tionsof Liician'i Dialogues, Aoacreon, 
Honner's Iliad, Xenophon*s Memorabilia, 
and Herodotus. l2mo, 1«. 6e^. cloth. 



Latin. 
NEW LATIN DELECTUS ; 

Being Sentences for Translation from 
Latin into English, and English into 
Latin ; arranged in a Systematic Pro- 
gression, on the plan of the Greek 
Delectus. By Dr. Alexandrr Allrn. 
Third Edition, revised. 12mo, Am, 
cloth. 

CONSTRUCTIVE LATIN EX- 
ERCISES, for teaching the Elements 
of the Language on a system of Analysis 
and Synthesis ; with Latin Reading 
Lessons, and copious Vocabularies. By 
John Rorson, B. A., late Assistant Master 
in University College School. Thiid 
and Cheaper Edition, thoroughly revised. 
12mo, As, 6d. cloth. 



LONDON LATIN GRAMMAR; 

Including the Eton Syntax and Prosody 
in English, accompanied with Notes. 
Edited by a Graduate of the University 
of Oxford. Fifteenth Edition. 12mOf 
cloth lifip, 1«. 6</. 

FIRST LATIN READING 

LESSONS; with complete Vocabu- 
laries. Intended as an Introduction to 
CsBsar. By Johs Robson, B.A., Assist- 
ant Master in University College School. 
12mo, 2«. 6//. cloth. 

THE PRINCIPAL ROOTS OF 

the LATIN LANGUAGE, simplified 
by a display of their Iucor{K)ration into 
the F^nglish Tongue ; with copious Notes. 
By IIrnky Hall. Fifth Edition. 12mo, 
limp cloth, \s. 6f/. 

TACITUS, GERM ANIA, AGRI- 

COLA, and First Book of the Annala. 
With English Notes, and BSttioer*! 
Remarks on the stvle of Tacitus. 
Edited by Dr. W. Smith. Third Edition, 
revised and much improved. 12mo, 54. 
cloth. 

C^SAR FOR BEGINNERS. 

Latin and English ; with the Original 
Text at the end. 12mo, 3s. 6(/. cloth. 

MYTHOLOGY FOR VERSIFI- 
CATION ; or, a Brief Sketch of the 
Fuhli's of the Ancient^, pie{Kircd to be 
rrndcretl into Latin ver^e. Bv the late 
Rev. F. HoDGHON, M.A., Provost of 
Eton. New Eilition. 12mo, 3«. 
bound. Kry to Ditto. 8vo, 7#. 

SELECT PORTIONS OF SA- 
CKED inSTOKY, couveywl in sense 
for I^tin Verw*. By the late Rev. 
F. IIoDOdOK, M. A., Provost of Eton. 
Third E<lition. 12mo, 3«. 6</. cloth. 
Key to Ditto. Royal 8vo, IO4. 6(/. cl. 

SACRED LYRICS ; or, Extracts 

from the Prophetical and other Scrip, 
tures of the Old Testament ; adapted to 
Latin Versification in the principal 
Metres of Horack. By the late Rev. 
F. HoDGsoif, M.A., Provost of Eton. 
12mo, 6«. (k/. cloth. Kby to Ditto. 
8vo, 12jr. cloth. 

NEAV LATIN READING 

BOOK, consisting of short Sentenrea, 
easy Narrations and Descriptions, 
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•elected from C8eMr*t Gallic War ; 
■nranged in syttematic ProgreaiioD. 
With a Dictlooarj. Second Edition 
resiled and improved. 12mo, 2s. 6d. 



Hebrew. 



«t 



GRAMMAR OF THE HEBREW 

LANGUAGE. By Hyman Hurwitz, 
late ProfcMor of Hebrew in University 
College, London. Fourth Edition, 
revised and enlarged. 8vo, 13«. cloth. 
Or in Two Paru, sold separately : — 
Elbmemts, it. 6d. cloth ; Etymo- 
LOOT and SWtax, 9*. cloth. 



Maps. 
TEACHING MAPS :— 

i; BIVERS AND MOUNTAINS, &c., 
of England, Wales, and Part of 
Scotland. 6(2. 

n. TOWNS of Ditto. 6d, 

PROJECTIONS. Three Maps: 

Mkrcator ; Europe ; British Islrs. 
Stitched in • Cover, It. Single Maps, 
4d» each. 

PROJECTIONS; the same, with 

Outline of Country. Tlirce Maps stitcliod 
in a Cover, \$. Singlo Maps, id. each. 



English, &c. 
THE ENGLISH LANGUAGE. 

By Dr. R. G. Latham, F.R.S., late 
Fellow of King's College, Cambridge. 
Fourth Edition, greatly enlarged. 
Two Vols. 8vo, U. 8s. 

AN - ENGLISH GRAMMAR 

for the USE of SCHOOLS. By Dr. 
R. G. Latham, F.R.S., late Fellow of 
King's College, Cambridge. Sixth Edi- 
tion. 12mo, 44. 6</. cloth. 

A HAND-BOOK OF THE 

ENGLISH LANGUAGE. By Dr. 
R. G. Latham, F.R.S. Second Edition. 
Crown 8vo, 7t. 6d. cloth. 

The object of the "Handbook** is to pro- 
sent to students for examination, in a more 
condensed form, tiie chief facts and rea»on- 
inpi of **The English I^anguage." I jew 
daborate than that woric, it is Ichs olomcntary 
than the " English Grammar.*' Like all the 
other works by the same author, it gives 
great prominence to the ethnologl<»l rela- 
tions of our tongue; and insists upon hLi- 






torieal invesUgatioa, and the apjriicatiloo of 
the general principles of oomparative philo- 
logy, as the true means of exhibiting its real 
growth and structure, in opposition to the 
more usual method of treatinR' it as a mass 
of irregularities. It has the further object of 
supplying a knowledge of thow laws of 
speech and principles of grammar which 
apply to language generally. 

ELEMENTS OF ENGLISH 

GRAMMAR, for the USE of LADIES* 
SCHOOLS. By Dr. R. G. Latham, 
F.R.S. Fcap. 8vo, U. 6d. cloth. 

HISTORY AND ETYMOLOGY 

of ENGLISH GRAMMAR, for the 
USE of CLASSICAL SCHOOLS. By 
Dr. R. G. Latbam, F.RJS. Second 
Edition. Fcap. 8vo, It. 6d. cloth. 

NEW ENGLISH SPELLING 

BOOK. By the Rev. Gorham D. 
Abbott. Second Edition, with Reading 
Lessons. 12mo, Sewed, 6ef. 

FIRST ENGLISH READER. 

By the Rev. G. D. Abbott. Third 
Edition. l2mo, with Illustrations, clotb 
limp. Is, 

SECOND ENGLISH READER. 

By the Rev. G. D. Abbott. Tliinl 
Edition. 12mo, cloth limp. Is. 6d. 



Prench. 
AipFRENCH grammar. By 

. \. F. Mrrlrt, Professor of Freucli in 
' University College, London. New 
' Edition. 12mo, bs. 6c/. bound. 

* %* Or, sold in two Parts : Prokow- 
cUTioN and Accidknce, 3<.6(/. ; Syntax, 
3«. 6t/. Key, New Edition, 3«. 6d. 

MERLliyS TRADUCTEUR ; 

Or, Historical, Dramatic, and 

MiSCRLLANROUS SsLKCTIOMS from tfac 

best Frrnch Writers; accompanied 
by Explanatory Notes ; a selection of 
Idioms, &c. New Exlition. 12ino, 
bs. 6d. bound. 

MERLETS DICTIONARY OF 

THE DIFFICULTIES OF THE 
FRENCH LANGUAGE; containing 
Explanations of every Grammatical Diffi- 
culty ; Synonymes explained in a con- 
cise manner ; Yersificatiou ; Etjrmologicul 
Vocabulary ; Fi«c Ezerdaes, with Notes; 
Mercantile EzpretiioDS, Phraaei, and 
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licltcn ; KlcmcntH of Frriich roni|H>- 
fitinn. A new an J cuIargcJ Kdiiiuii. 
]2iiin, fijr. (hL IhiuiiJ. 

MEWLKTS FKliNCIl SYXO- 

NVMES; expUinnl in A'pli-ilMMirnl 
Oilier, with C'n|iiiiiii Kxaiii|ilr<i. (Fioin 
tlip ** Ilicrii-NJiHV or DuFicirLrua.**) 
I'iino, rlutliy 2*. (if/. 

ST< >K1 KS FROM FRENCH 

WUITKKS; ]iitnIiiioar. 0''i«'ii< M^r. 
Ici'» ^ TiaJuctcur.") TJuiu, '2s. 



German. 
THE ADVENTURES OF 

I'l.VSSKS: a (ti-rinuu Rc4<liii|; Hinik ; 
with a ftlmit (■rauiiiiuranil a Vwabiiliirv. 

• 

Uv 1*41 1. lliHMCH. Twrntv.fuur Wuoil- 
i:ui», I2uju, cluth C«. 

Sfparuf* fif, 

A SHORT GRAMMAR OF 

IIIK (;l-:kMA.N LANUfACK 
IJuio, clutli, 'iM, 



I 



LAtlN. 

1. Phjedri'k^s FABtn or ^^nop. 
"2. Oviu'n MfTAMORraoaiM. Hook I. 

3. VlKGIL*!! ^t'sriD. Iklfik I. H 

4. INhnino LK«!inNi TO YiauiL. 

&. VxsKRi Invakiun or IUitain. 

CREEK. 

1. T.ucun'si DuLoia-Ki. Scircliuiii. 
12. TiiK ()Dr<t or ANArwrnN. 

3. ]Iu«FH*!« Iliad. liuok I. 

4. rAKNIKC l.riiiiiNS TO lloMKR. 

5. \»soi-hun\ .Mknorabilu. Part I. 

C. IbRODOTL-tf'alliiTUHin. SSt'lccliunB. 

FRENCH. 

.SiiMfiNDi ; the Hattlm of ('RPAfev and 
roiLiir.Rs. 

GERMAN. 

Stiirifh from Ofrmam Wnitfrh. 

•.•A Sttfiml FAliliiMi of thf K^-iir r\. 

ji' If) iriifT iif till' Syxtrni, nidi :iii f»u|]{iii- uf 
thi- Mi-tliiHl of stuiiy, it> ]iiihti0:iMi. 12n.o, 



Italian. 
PANIZZrs ITALIAN' GRAM- 

M.\IC. l'2iiii<. rliiiii, liuip, Ik. (if/. 

FIRST ITALIAN COURSE; 

liriii;; a Prartiral ami Rasv MrtlitMi uf 
l.«-aiii;iii; the Klrnii'iili of tliv Italian 
Liii.'iiJ};o. Ily W. Hhownisu Smith, 
.M..V., SiToiul ClnsMi-al M«*:rr of tlic 
('ii« i>f Li*iii!«iii S'lioul. Ki>\al IHujo, 

lis. (>'/. Cp'IIi. 



Interlinear Translations. 

Cfirtip /jf«il/. at |.«. lif/. yi<r riJfimf. 

LOCKES SYSTEM OF CLAS- 

Sh'AI. INSTKl rHf»N,ic^tnnii;r till? 
Mi-iImhI of Ti-arliiii;; fiiiiiii-iljr prar*i«ril 
ill all Piiliiii' Si-litKiU. TlirS«rir«ciiri*ifeis 
of tliefii!I<<wkii)r iMfiliiirar TiJii*l«liiiiti 
Willi ilic Ori^'iiial Tivt, in ul<-f li tlii> 
quaiititr uf the «|onl<tfiil Viiwi-I« it 
ilriiulcil ; ciilu'.il and (a|>!4ii4lor« 
Nn'c*, Ac. 

■,• Ily nir.in^ uf ttii-«r Worln, ti: it 
flit IN nt •I'kfMii !•{ ri.t:-n l> i ili-itM<,\ 
ri^turiil whii-ti «.i« (Ma'ili^hul liy In hi 
('••U :. Kr4*iiii>«, .in>) I..i\, at tlir foni.ii.i'iiin 
of M. rm'.'* N!.i«'l. :ni'l una ti.in i n uti.i I 
\.T j'i*lii'ii*% 'f till* ^'.itf, *•! In- .ni il.:!^] m 
a.I it*.*n T I'liMir ^fiiiiiiir-r* "f Ir.iniiiiir 
thfotiirh'iut tUr kiD||<loin. Karh tolunii', 
If.tW. 



Animal Magnetism. 
BARON VON REICHEN- 

HACirs KKSKAKrilt» ON .MAfS- 
.NKTISM. KLKCTRKITV. HKAT, 
I.KJMT, CKYSTALLISATKJX, and 
CIIKMICAL ATTRACTIO.V, IN 
TIIKIK RKF.ATIOX TO TIIK 
VITAL KORCK. Tran»IatiJ au.l 
i;«li!til (at tiie cx|irr»i dckiic of ili« 
Author) by Dr. (.'NrcoRv, i>f the I'ui- 
v,f*iiy of M.lihl>ui|{h. C'lirap Iiauc. 
One Vuluine, Kvo, rioth Cf. CrL 

" Tlip mi nl* of tliU r«>ni4rL iW- toiimir 
nrr Krr:it. Iln' |uin«t.ikinff. niiificiintiou*, 
r.iiit:«>its inirir.iiius- nrliad almi***. Mid. the 
ri itk'i>iu«, :inil ri-ra:nlv the Mlf.|.<«Mwr<| 
intliUM.uiin vitli wimti the «-.\{M-rinicntul 
i!in' j» fiillim-nl fritm fum ^l turn of tiie 
bt.Trinth. I« Huriia^^i"! by noihinif of thr 
• iim- ^»ri in thi- wlm'f r.iniri'<if mntefuimrary 
n:.«xkv."— Ai/rfA iir,U§k iUvitw, 



Medicine, Chemistry, Ac. 
DR. QrAIN-.S ANATOMY. 

K!itr.| I.J l)R.SiiiHrrT aiiil Mr. Kilh, 
l'iiifvwor« of AnatiMiiv and I'hiainlo.'v- 
ill I'liivrnity Collrjr, l<uuilou. A A'tw 
Kd'Uym i'h the PnsM. 
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WORKS PUBLISHED BY 



DEMONSTRATIONS OF ANA- 

TOM Y. A Guide to the Dissection of 
the Human Body. By Gboror Vinkr 
Ellis, Professor of Aoatoniy in Uni- 
versity College, London. FownhEdition 
in the Preu. 

THE ESSENTIALS OF MA- 
TERIA MBDICA, THERAPRU- 
TlCSind the PHARMACOPGElIAa 
For the Use of Students and Practition- 
ers. By Alfred Baring Garrod, 
Professor of Materia Medica and The- 
rapeutics in Unirersity College, London. 
Foolscap SvOf 68. 6c2. cloth. 

PRACTICAL PHARMACY. 

The Arrangements, Apparatus, and 
Manipulations of the Pharmaceutical 
Shop and Laboratory. By Francis 
MoHR, Ph. D., of Coblentz ; and Trb- 
0PHILD8 Redwood, Professor of Che- 
mistry and Pharmacy to the Pharmaceu- 
tical Society of Great Britain. 400 
Engntfings on Wood. 8to, 6».6d, cloth. 

A HANDBOOK OF PHYSIO- 

LOGY. By William Skkhousb 
KiRXRSt M.D., Demonstrator of Morbid 
Anatomy at St. Bartholomew's Hos- 
pital. Anisted by James Paget, 
Lecturer on General Anatomy and 
Physiology at St. Bartholomew's Hos- 
pital. Third Edition in the Preu, 

LECTURES ON THE PRIN- 
CIPLES AND PRACTICE OF 
MIDWIFERY. By Edward Wm. 
Murphy, A.M., M.D., Professor of 
Midwifery in University College, Lon- 
don. One Volume, 8to, many Illustra- 
tions, 16f. 

•* The work will take rank amonp the best 
treatiSM on the obRtctric art. By thiH work. 
Dr. Murphy has placed his reputatinn and 
his fame on a solid and durable foundation." 
^DvhUn Medical Press. 

CHLOROFORM, ITS PROPER- 
TIES, AND SAFETY IN CHILD- 
BIRTH. By Profrssor Murphv,M.D. 
r2mo, It. 6d. cloth. 

PHYSICAL DIAGNOSIS OF 

THE DISEASES OF THE ABDO- 
MEN. By Edward Ballard, M.D., 
Late Medical Tutor in University Col- 
lege, London. Large 12mo, 7«. 6d. 
cloth. 

"The profession ismnch indebted to Dr. 
Ballard for this nnprctending little volume, 
which, we feel certain. If carefolly studied, 



win aeoompUsh its object of removiaff many 
of the difflcoItieR at present surronndinir the 
diagnosis of abdominal disease.** — Lancet. 

A PRACTICAL TREATISE 

ON DISEASES OF THE HEART 
AND LUNGS, their Symptoms and 
Treatment, and the Principles of Phy- 
sical Diagnosis. By W. H. Walsbb, 
M.D., Professor of the Principles and 
Practice of Medicine and Clinical Medi- 
cine in University College, London ; 
Physician to University College Hos- 
pital, and Consulting Physician to the 
Hospital for Consumption and Diseases 
of the Chest. A new and considerably 
enlarged ediUon. One V<d. 12i.6d. cloth. 

** This work is what ita name indicates it 
to be— eminently practleaL That it will add 
largely to the already great reputation of its 
author, no question can be entertaiaed. It 
is far in advance of any other Treatise on 
Diseases of the Chest, either In this or any 
other oonntrv. Every page — we were about 
to say every line — contains a fact, often neir, 
and aiteapB rettUtfi on tk« Author's otm 
cbservaUont. Cases areqnoted to prove every 
new statement, and to support every argu- 
ment adduced in opposition to others. Totlie 
practitioner, the clmical teacher, and to tbs 
student, this work will prove alike invalu- 
able.'*— Jfedioi/ Times. 

THE NATURE AND TREAT- 

MENT OP CANCER. By W. IL 
Walbhb, M.D., Professor of Medidne 
in University College, Physician to 
University College Hospital, and Con- 
sulting Physician to the Hospital for 
Consumption and Diseases of the Chest. 
One Volume^ 8vo, with lUustratioot. 
6s. 6d. 

ON THE NATURE OF 

CHOLERA, as a Guide to Treatment. 
By William Scoowick. Post 8vo, G<. 
cloth. 

" Those interested in the important ques- 
tion of the intimate nature or this diMAM, 
will find much that is miitgestive in our 
Author's idoas; much that is arranged in a 
new form ; and much, probably, that will 
excite in thom a spirit of controversy."— 
British and FinriffnMedico-Chir. Revine. 

ON PAIN AFTER FOOD; 

ITS CAUSES AND TREATMENT. 
By Edward Ballard, M.D., Lond. 
Lecturer on the Practice of Medidoe at 
the School of Medicine adjoining St. 
George's HospitaL Author of the 
'* Physical Disgnods of Diseases of the 
Abdomen." &e. 1 Vol. 4$, 6d. cloth. 

THE DISEASES OF THE 

RECTUM. ByRicRARDQoAiM.F.RJS., 

Professor of Clinical Surgery in Uni- 
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veiiitj Collet^e, and Surgeon to Uui?er- 
ftity College Hospital. With Lithographic 
Plates. Second Edition, enlarged. Post 
8vo. Is. 6ci. cloth. 

" This Treatise is eminentlv of a practical 
character, and contains much original and 
Taluable matter. It is not indeed a literary 
compilation, but rather an exposition of the 
author's opinions and practice in those 
diaeaacs."— ^wodafiim Journal, 

THE SCIENCE AND ART OF 

SURGERY. Being a Treatise on 
Surgical Injuries, Diseases, and Opera- 
tion!. By John Erichsrn, Professor of 
Surgery in University College, and 
Surgeon to University College Hospital. 
250 Wood Engravings. 8vo. \l, ht. 

*'The aim of Mr. Ericbsen appears to be, 
to Improve upon the plan of Samuel Cooper ; 
and by connecting in one volume the science 
and art of Surgery, to supply tha student 
with a taxt-book and the practitioner with a 
work of reference, in which scientific princi- 
ples and practical details are alike included. 

** It must raise the character of the author, 
and rcflsct great credit upon the College in 
which he is Professor, and we can cordially 
recommend it as a work of reference, both 
to students and practitioners.'* — Medical 

THE MICROSCOPIC ANA- 
TOMY OF THE HUMAN BODY 
IN HEALTH AND DISEASE. 
Illustrateil with numerous Drawings in 
Colour. By Arthur Hill Hassall, 
M.B., Fellow of the Linnfl?an Society, 
Member of the Royal College of Sur- 
geons, &c., &c 2 vols., 8vo, 21. hs, 

UASSALLS HISTORY OF 

THE BRITISH FRESHWATER 
ALG^, incloding Descriptions of the 
Desmidec and Diatomacesp. With up- 
wards of 100 Plates, illustrating tho 
▼arioua species. 2 vols. 8vo, 2/. 5«. 

MORTON'S SURGICAL ANA- 
TOMY OF THE PRINCIPAL 
REGIONS. Completed by Mr. Cadge, 
late Assistant Surgeon. University Col- 
lege Hospital. Twenty-five Lithographic 
Illustrations Coloured, and Twenty- 
five Woodcuta. Royal 8vo, 2Is. cloth 
lettered. It may also be had as under — 
Perinsnm, 5«. ; Groin, Femoral, and 
Popliteal Regions, 7f. 6<i. ; Inguinal 
Hernia, Testis and its Coverings, 7«. 6^ ; 
Head and Neck, the Axilla, and the 
Bend of the Elbow, 1m. 6(2. 

"The work thus completed constitutes a 
naeftil guide to the student, and remem- 
Ivaaoer to the practitioner. We can speak 



very favourably of the freneral exeenticm of 
the work. The coloured lithographs are, for 
the most part, well drawn, and faithfully 
represent the bruad features of the several 
parts. The woodcuts are well euKraved, and 
very clearly exhibit the points which they are 
intended to illustrate. We think that Mr. 
Cadge 'rt contributions in no degree fall short 
of the original work ; and we trust that the 
volume in it« complete form will find a cordial 
reception from tho Profession.*'— Af«dical 
QasetU. 



A SERIES OF ANATOMICAL 

PLATES IN LITHOGRAPHY. 
E^iitod by JoNKH Quain, M.D., and 
Erasmus Wilson, F.R.S. 

*4c* A remarkably cheap iatue is 
now on sale at tfte following low 
prices : — 

THE COMPLETE WORK, In Two £ i. d. 
Volumes, Royal Folio, Half-bound 
Morocco 6 6 

THE SAME, Full Coloured, Half-bound 

Morocco 8 8 

The Work may also he bought in 
separate portions^ bound in Cloth aikd 
Lettered, as follows: — 



PLAiir. 

£. B. d. 



Muscles. 51 Plates 
YesBels. 60 Plates . 
N erven. 9» Plates 
Viscera. 3l> Plates . 
Bones and Ligaments. 



dOPlatea 



1 6 
1 6 
1 1 
17 
17 











Mnsclcs. 61 Plates 
Vessels. 50 Plates . 
Nerves. 38 Plates 
Viscera. 32 Plates . 
Bones and Ligaments. 



30 Plates 



OOLOUBBD. 

£, 9. d. 

.240 
.200 
. 1 14 
1 10 
.10 



♦,* The Volumes are sold separcUdy. 



ON GRAVEL, CALCULUS. 

AND GOUT; chiefly an Application 
of Professor liiebig's Physiolc^ to the 
Prevention and Cure of those Diseases. 
By H. Bkhcr Jones, M.D., F.R.8., 
Physician to St. George's Hospital. 
8vo, cloth, price 6«. 



PRINCIPLES OF AGRICUL- 

TURAL CHE.MISTRY, with special 
reference to the late researches made in 
England. By Justus voh Likbio. Small 
Bvo, 3«. 6c{. cloth. 
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WORKS PUBLISHED BY 



FAMILIAR LETTERS ON 

CHEMISTRY. In its ralations to 
Phytiology, Dietetics, Agrieulture, 
Commerce, and Political Economy. Bj 
JuBTos VoN LirBio. A New and Cheap 
Edition, revi!>ed throughout, with many 
additional Lettere. Complete in One 
Volume, Foolscap 8 vo, price 6«. cloth. 

HANDBOOK OF INORGANIC 

ANALYSIS. Bj Fjukdrich Wohlem, 
M.D., Professor of Ctieniistrj in the 
UniTersity of Gottingen. Translated and 
edited by Dk. Hofmann, Professor in the 
Royal College of Chemistry, London. 
Large 12mo» 6«. 6d. cloth. 

** Next to Rose of Berlin in the ranks of 
living analytic chemists, psrticolarly in the 
inorf^uiio department of the art, stands 
Friedrioh Wohler, who has in this book given 
ns a c<Mnpendium of inorganic analysis, illn^ 
trated by examples of the methods to be 
pnrsiied in the examination of minerals. 
Doth of a simple and complex constitution, 
which, if followed out by the student with 
ordinary care and patience, and with aomc 
little practical instmcticm, will not fail to 
render him a thorough master of this 
diTision of chemical knowledge." — Auocia- 
tioH Journal, 

HANDBOOK OF ORGANIC 

ANALYSIS. By Justus Likbio. 
Edited by Dr. Hopmann, Professor in 
the Royal College of Chemistry, Lon- 
don. Lsrge 12mo. lilusmted by 85 
Wood Engravings. 5«. cloth. 

*'The work now before us is a most 
Taluable contribution to our knowledge on this 
moat important subject. The style is lucid, 
and the proocHses are not only explained to 
the mind, but are made manifest to the eye 
by a provision of beautiful illuistrations." — 
Medical Tbnes. 



GREGORY'S HANDBOOK 

OF INORGANIC CHEMISTRY. 
For the use of Students. By Wil- 
liam Grcoort, M.D., Professor of 
Chemistry in the University of Edin- 
burgh. Third lildition, revised and 
enlarged. I2mo, 55. Gd. 

** A young man who has mastered these 
few and by no means clo«ely printed poge^, 
may venture to face any board of examinors 
on Chemistry, without fear of being posod by 
any fair question.*' — Attoeiaiion Journal. 

GREGORY'S HAND-BOOK 

OP ORGANIC CHEMISTRY. For 
the Use of Students. One volume, 
large I2mo. New Edition. I2s, Cloth. 



ELEMENTS OF CHEMICAL 

ANALYSIS,QUALITATIVB AMD QUANTI- 
TATIVE. By Edward Andrew Parnell, 
Author of ** Applied Chemistry ; in 
Arts, Manufactures, and Dohestic 
Economy." Second Edition, revised 
throughout, and enlarged by the addition 
of 200 pages, 8vo, Cheap Issue. Bt. 
cloth. 

ANIMAL CHEMISTRY; or. 

Chemistry in its Applications to 
Physiology and Pathology. By 
Justus Liebig, M.D. Edited from the 
Author's Bfanuscript, hy William 
Gregory, M.D. Third EEdition, almost 
wholly re-written. 8vo, Part I. (the 
first half of the work) 6s, 6<L cloth. 

LIEBIG'S RE8EARCHESINT0 

THE MOTION OF THE JUICES 
IN THE ANIMAL BODY. 8yo, 

68. 

CHEMISTRY IN ITS APPLI- 

CATION TO AGRICULTURE AND 
PHYSIOLOGY. By Justus Liebio, 
M.D. Edited, from the Manuscript of 
the Author, by Lyon Playfair, Ph. D., 
and Wm. Gregory, M.D. Fourth 
Edition, revised. Cheap Issue. 8vo, 
6«. 6d, cloth. 



DYEING AND CALICO 

PRINTING. By Edward Andrew 
Parnell, Author of " Elements of 
Chemical Analysis.'* {Reprinted from 
Pamcll*8 *' Applied Chemistry in Manu- 
factures, Arts, and Domestic Economv, 
1844.") With Illustrations. Bvo, 7f. 
cloth. 



OUTLINES OF THE COURSE 

OF QUALITATIVE ANALYSIS 
followed in the Giessen Laboratory. 
By Henry Will, Ph. D., Professor 
Extraordinary of Chemistry in tie 
University of Giessen. With a prefare 
by Baron Lisbig. 8vo, 64., or with 
the Tables mounted on linen, 7». 



TURNER'S ELEMENTS OF 

CHEMISTRY. Edited by Profcs- 
sons LiRBio and Gregory. Eighth 
Edition. One Vol. 8yo, IL 10«. 
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Jommon-Place Books and Literary 

Diarie8« 
rHE LITERARY DIARY ; or 

Complete Common-Place Book, with an 
Explanation and an Alphabet of Two 
Ijetters on a Leaf. Cheaper Edition. 
Poat 4tOy ruled titroughout, andatrongly 
half.bound, 8<. 6d, With I>ock, 1 U. 

k POCKET COMMON-PLACE 

BOOK. With LocKs's Index. Cheaper 
Edition. PostSvo, strongly half-bound, 
6t. 6d. With Lock, 98, 



Drawing, &c. 
LINEAL DRAAVING COPIES 

FOR THE EARLIEST INSTRUCTION. 
Compriaing 200 subjects on 24 sheets, 
mounted on 12 pieces of thick paste- 
lioard. By the Author of '* DraMriiigfor 
Young Children." In a portfolio. 6s.6d. 

EASY DRAWING COPIES 

FOR ELEMENTARY INSTRUC- 
TION. By the Author of " Drawing 
for Young Children." Set I. Twenty- 
six Subjects mounted on pasteboard. 
Price Ss. GcZ., in a Portfolio. Set II. 
Forty-one Subjects mounted on paste- 
board. Price '6s. 6(2., in a Portfolio. 

%• The Work may also be had {two 
sets together) in one Portfolio, price 
6s. 6d. 

DRAWING MODELS. Con- 

slating of Forms for Constructing various 
Buildings, Gateways, Castlep, Bridges, 
&c. The Buildings will be found suffi- 
ciently large to be diawn from by a 
numerous Class at the same time. In a 
Box, with a small Treatise on Drawing 
and Perspective. Price 21. lOs. Length 
of the Box, 18| inches; breadth 13 
inches ; height 8^ inches. 

DRAWING MATERIALS. A 

Quarto Copybook of 24 leaves, common 
paper, 6d. A Quarto Copybook of 24 
leaves, paper of superior quality, Is. 3d. 
A Quarto Cop} book of 60 leavesj Is. 6(2. 
Pencils, with very thick lead, B.B.B. 
28. per half dozen. Pencils, with 
thick lead, F. at U. 6d. ditto. 
Drawing Chalk, 9d. per dozen sticks, in 
a Box. Port-crayons for holding the 
Chalk, 4(2. «ach. 



PERSPECTIVE. Its Principles 

and Practice. By G. B. Moorf, In two 
parts, Text and Plates. 8vo, cloth, St. 6c2. 

THE PRINCIPLES OF CO- 
LOUR APPLIED TO DECORA- 
TIVE ART. By G. B. Moore, Teacher 
of Drawing in University College, 
London. Fcap., 2s. tid. 



Singing. 
THE SINGING MASTER. 

People's Edition. (One-Half the Original 
Price.) Sixth Edition. 8vo, G«. ctoth lettered. 

"What chiefly delights us in the Simaing 
Jfnsler is the intermixture of many little 
moral dongK with the ordinary gleeti. Theae 
arc chiefly composed by Mr. Hickson him- 
self; and we could scarcely imagine any 
tiling of the kind better executed. They 
relate to exnctly the class of Hubjecta which 
all who wi»h well to the induHtrioua orders 
would wish to f>cc imprinted on their iumuet 
nature — contentment with their lowly bat 
honourable lot, the blessings tiiat flow trtaa 
iiiduMtry, the fostering of the domestle 
Rflections, and aitpirations for the improTo- 
meut of society ." — Chamber^ Journal. 

*** Sold also in Fire Parts, (my 
of which may he had 8cpaitUely tu 
joUi/ws: — 



FIRST LESSONS IN SINGING AND 

THE NOTATION OF MUSIC. C\«iUlning 
Nineteen Le^rans in the Notation and Art of 
Reading Music 8to, If. sewed. 

RUDIMENTS OF THE SCIENCE OF 

UAIIMONY, OR TUOHOUGH BASS. 8vo, 
If. sewed. 



THE FIRST CLASS TUNE BOOK. 
A selection of tliirty sin^rle and pleaning alim 
arranfpcd with suitable itorda for young 
children. 8vo, If. sewed. 



THE SECOND CLASS TUNE BOOK. 
A selection of Vocal Music, adapted for youth 
of difiTcrent affcs, and arranged (with suitaUe 
words) as two and three-part harmonies. 
8to, If. 6d. 

THE HYMN TUNE BOOK. A selec- 
tion of Seventy popular Hymn and Psalna 
Tunes, arranged ^ith a view of fiscilitating 
the proinrt-ss of children learning to alng in 
parts. 8to, Is. M. 

HYMNS from the HTsnr Tine Book, 1|<I. 

•.• Th€ Vocal ErercUet, Mitral Stmgt, amd 
Hpmiu, ttith the. Nusic, maf alto be had, yrimted 
ON Girdf , price Twopence each Card, or 2Wai(|f- 
Jtee/or Three .ShMinpt. 
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U WORKS PUBLISHED BY WALTON & HABERLT. 



EDUCATION FOR THE PEOPLE.-€nEAP SCHOOL BOOKS. 



*^* 77^ PMiAert have been induced to isaue the following Workt ai very low pricet, in 
the hooe of tecuring for them an extentire 9aU commenturate wtth their 
intrinnc value and extreme cheapness. 



MATHEMATICS. 
EUCLID EXPLAINED. 

The Pint Book of Kuclid expUiiwd to beginnen. Bj C. P. Maaon, B.A., Fellow of UniTenity 
College, axKl Principal of Denmark mil Grammar School. Fcap. 8vo, Is. gd. 

TABLES OF LOGARITHMS, CX)MMON AND TRIGONOMETRICAL 

to Fire Plaon. Under the Huperintendenoe of the Society fbr the Diffusion of Useful Koow- 
ledge. no pages fcap. 8ro» cloth limp, Is. 6d. 

A FIRST BOOK OF PLANE TRIGONOMETRY, GEOMETRICAL 

TRIOONOMKTKT. ftnd ilB applicatiun to SURVEYING, fiy G. W. HmMatnta, M.A. 115 
pages 12mo, cloih limp, It. 6d. 

PRINCIPLES OF GEOMETRY ; 

Funiliarly Illustrated, and applied to a Tarietr of nsefhl purposes. By Wiixl4m Ritchik, 
LIkD. Second Edition. 900 pages ISmo, doth limp. Is. M. 

GREEK. 
THE FOUR GOSPELS IN GREEBL 

GRIESBACU'S TEXT, with the Tsrious readings of MILL and 8CH0LZ. 961 pages fcap. Sro, 
doth limp, Is. 6d. 

THE LONDON GREEK GRAMMAR. 

Designed to exhibit, in soudl oompsM, the Elements of the Greek Language. Edited by a 
GiLADrATE of the Unirersity of Oxford. Fifth Edition. 185 pages 12mo, cloth limp. Is. Gd. 

LATIN. 
THE PRINCIPAL ROOTS OF THE LATIN LANGUAGE ; 

Simplified by a display of their Incorporation into the English Tongue ; with oopious Notes. By 
Ukmbt Uall. Fifth EditiooL liO pages ISmo, doth limp. Is. 6d. 

THE LONDON LATIN GRAMMAR ; 

Including the Eton Syntax and Protody in EngU^. aooompeaied with Notes. Fidited by a 
G&ADVATB of the Unirersity of Oxford. Fifteenth Edition. 190 pages IStno, duth limp. Is. 6d. 

ENGLISH. 
THE FIRST ENGLISH READER 

By the Rev. G. D. Abbott. With Illustrations. 190 pages, ISmo, doth Ump, Is. 

THE SECOND ENGLISH READER. 

By the Rer. G. D. adbott. 270 pages, I2mo, doth limp, Is. 6d. 

A NEW ENGLISH SPELLING BOOK 

By the Kev. O. D. Abbott. Second Edition, with Reading Lessons. 160 pages ISmo, 
sewed, 6d. 

HISTORY AND ETYMOLOGY OF ENGLISH GRAMMAR, 

for the USE OF CLASSICAL SCUOOLS. By Dr. K. O. Latham, F.R.S. Fcap. 8to, Is. 6d. cloth. 

ELEMENTS OF ENGLISH GRAMMAR, FOR THE USE OF LADIES' 

SCHOOLS. By Dr. R.G. Latham, F.K.S. Fcap. 8vo, Is. 6a. doth. 

ITALIAN. 
PANIZZI'S ITALIAN GRAMMAR^ 12mo, Is. 6d. doth. 



DR. LARDNER'S 
MUSEUM OF SCIENCE AND ART, 

A MISCBLLiiNT OF 

INSTRUCTIVE AND AMUSING TRACTS ON THE PHYSICAL SCIENCES, AND ON 

THEIR APPLICATION TO THE USES OF LIFE. 

ILLUSTRATED BY ENGRAVINGS ON WOOD. 



'"Dr. Lftrdner's Museum/ one of tbo few works of the kind which can be reoommended «• at 
ouco popular and accurate." — Sir Jktvid BrtmiUr. 

DOUBLE VOLUMES. 

VulwMi Ito 10 fM.y note 6< Aad, atnmgly bounds 2 Vdumet in 1, with Lxdexit, cloth IdUrtdy price SU. 6ii. 

€tuh dovbU volume. 



Contents of Vols. I. and II., each, Is. 6d., or double, Ss. 6d. dotli. 



The Planets ; Are they Inhabited Globes? 

Weather Pro^oetics. 

Popular Fallacies in Piiysicol SciencA. 

lAtitudes and Longitudes. 

Lunar Influences. 

Meteoric Stones and Shooting Stan. 

Railway Accidents. 



Light. 

Common Things. Air. 

Locomotion in the United Status. 

Cometary Influences. 

Common Tilings. Water. 

The Potter's Art. 

Common Things. Fire. 



Contents of Vols. ni. and IV., each, Is. 6d., or double, 3s. 6d. cloth. 

and 



Liocorootion and Transport, their Influence 

Progress. 
The Moon. 

Common Things. The Earth. 
£Iectric Telegraph. 
Terrestrial Heat 



The Sun. 

Earthquakes and Volcanoes. 

Barometer — Safety Lamp— and Wbitwofth'g 

Micrometric Apporatiis. 
Steam. 



Contents of Vols. V. and VI., each. Is. 6d., or double, 3s. 6d. oloth. 



The Ftearo Engine. 
The Eye. 
The Atmosphere. 
Time. 

Common Things. Pumps. 
Common Things. Spectacles— The Kaleido- 
Bcope. 



Clocks and Watches. 

Micruscojiic Drawing and Engraving. 

Ix>comotive. 

Thermometer. 

New Planets. 

Leverrier and Adams' Planet 

Magnitude and Minuteness. 



Contents of Vols. VIL and VUL, each, Is. 6d., or double, 3s. 6d. doth. 



Common Things. The Almanack. 

Sptical Images, 
ow to Observe the Heavens. 
Common Things. The Looking-Glass. 
The Stellar Universe. 
The Tides. 



Common Tilings. Colour. 

Common Things. Man. 

Magnifying Glasses. 

Instinct and Intelligence. 

The Solar Microscope. — The Camera Lucida. 

The Magic Lantern.— The Camera Obscium. 



Content! of Vols. DL and X., each. Is. 6d., or double, 3s. 64 cloth. 



The Microscope, 

The White Ants. Their Manners and Habits. 

The Surfiice of the Earth, or First Notions of 

Geography. 
Science and Poetry. 



The Bee. 

Steam Navigation. 

Elcctro-motivo Power. 

Thunder, Lightning, and the Aurora BorealiiL 



*«* The Work it continued in Weekly NumUrt at Id., in Monthly ParU at 5d,, and 
' Quarterly Volume* at Is. 6d., in Ornamental Boards, and Ilaff- Yearly Vidunes (U 3j. 6<i. 

It is intended to complete this Series of Tracts on Physical Science at the dose of the 
present year, so that the whole Series mil be comprised within the moderate limits of 
12 sin(fle or 6 double Volumes, the former at IBs, in ornamental boards, and the latttr at 
£1 Is. dotkUUertd. 
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